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ERASABLE OPTICAL DISK NEARS MARKET/67 
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“Whats on your mind, Jerry?” « 
‘T'm worried. Marketing wants us 
to develop a UNIX based system 
thats way ahead of everyone else.’ 


‘What’ the problem?” 
“They want more thanjust another 
microcomputer, They want a 
supermini at a micro price.’ 


And, as usual, they need 1 

yesterday.” “Which means we have to develop 
the hardware and software 
at the same time. And it’ got to 
have virtual memory and full 
floating point operations.” 























“Can we do 1t2” 
“Only tf we use the Series 32000 
microprocessor famaly.’ 


“Whats the risk?” 
“The only risk ts of we dont use tt.” 


Right this minute, more 
than 300 of your competitors 
are using the Series 32000 
to beat you to market. 


Of all the 32-bit microprocessors _ because it performs like a super- 
available today, only one delivers miniand runs true UNIX” software, - 
the total solution that gives your Series 32000 will put your new 


new products the competitive products far ahead of the La 
edge. Ours. tion. The only worry you'll. face Is- 
That's why almost half the if you dont use it. 


Fortune 500 companies planning For all the facts, write to: as 
32-bit products are already using Series 32000, MS 23. D200 ie oe 
the Series 32000" family. To say National Semiconductor <j z 
nothing of the hundreds of smaller 2900. Semiconductor Drive a 
companies also using Series. <  P.O.Box58090 Te 
39000 in pursuit of new markets. Santa Clara, CA 95052-8090. ee 
~ Like your market. : | oe aos 
Because our complete Series 
_ 32000 microprocessor family i is 
ready today, it reduces the 
cost and speeds the pace of 
system development. And 






















SPEED 


i Wotcmanteiesetersteveercuielmacveielcselclelme)m.(eatlcleay 
is reducing the time it takes. 








The more tasks a microchip applications, using a single + 5v. 
performs, the more critical its power supply. 
speed becomes. Since 1954 Honeywell has been building 

And just as taking a faster look at a brief the technical know-how necessary to 
event can let us see more, microchips that consistently design and manufacture this 
operate more quickly accomplish more work kind of performance in every custom and 
in less time. semi-custom chip we make. 

Take the Honeywell HT5000 gate array. For more information on the industry’s 
With a 0.6nS gate delay speed, it operates fastest radiation-hardened IC’s, VHSIC IC’s, and 
approximately five times faster than typical semi-custom gate arrays (including special 
ALSTTL chips. macrocells for digital signal processing), talk 

Or the Honeywell HE2000. It operates to the company that has been in this industry 
even faster, with a 0.3nS delay, but requires since before it was an industry. 
only half as much power as other equivalent The Honeywell Digital Product Center, 
ECL arrays. 1150 East Cheyenne 

And our radiation- Mountain Blvd.., 
hardened HIOOOR. It has Colorado Springs, 

a 1.0nS delay, and is Together. we can find the answers. Colorado 80906. 
designed for space and 1-800-328-5111, 
strategic TTL replacement Honeywell extension #3402. 


2 Circle 2 on reader service card Electronics /June 24, 1985 


JUNE 24, 1985 VOLUME 58, NO. 25 





COVER NEWS NEW PRODUCTS 


Up Front, 17 
The almost $40 billion 
information services industry 
grew 24% last year but won’t 
do nearly as well in 1985. 


The economy, 22 
Continued rough sledding 
has forced U.S. companies to 
lay off thousands and 
shorten workweeks 


The layoffs, 23 

It started in semiconductors, 
but now equipment makers 
have joined the layoff list 


international trade, 23 
After last week’s trade talks 
in Tokyo, it looks like the 
SIA’s complaint about unfair 
Japanese trade practices may 
turn out to be an attention 
getter and not much else 


Memories, 24 
Japanese manufacturers 
have entered the EPROM 
market, and prices for the 
memories have plunged to 
less than $5 each for | 
quantity orders 


Signal processing, 25 
Honeywell will market 
semicustom digital signal 
processors, and AT&T is 
eyeing the market, too 


Satellites, 26 

Landsat’s new operators seek 
a $250 million federal subsidy 
to exploit the existing system 
and add two new satellites 
and a ground station 


CAD, 27 

Zycad faces competition from 
Silicon Solutions for its very 
fast hardware accelerators 


Robots, 28 

Korea’s Daewoo has started 
to market a “low-cost” 
five-axis robot 


Video phones, 29 

A British video system that 
is designed to send sign 
language over telephone 
lines so the deaf can 
communicate is based on 
image compression 






































Robotics roundup, 71 
Facing a strong market, 
manufacturers unveil robots 
at Robots 9 show that are 
aimed at the light-assembly 
requirements of the 
semiconductor industry 


Work stations, 76 
Daisy’s next generation of 
work stations uses multiple 
processors to take on more of 
the arithmetic-intensive jobs, 
such as simulation 
Microsystems, 78 
Memory cards for Microvax 
II have up to 4 megabytes 
Peripherals, 85 

Tape drive provides a choice 
of recording densities 
Computers, 86 

HP’s Touchscreen computer 
now serves engineers as well 


Software, 87 
Modeling system analyzes 
manufacturing operations 


IC equipment, 88 
Wafer-repair system can 
remove defects that are as 
small as 0.8 wm 


Computer graphics, 88 
Expanded family of display 
systems tackles new jobs 


Image processors, 90 
Camera withstands 108 
roentgens of radiation 


Components, 90 
Resistor-capacitor networks 
bow for ECL termination 


Circuit simulators, 90 
Genrad’s Hilo package now 
does device modeling 


DEPARTMENTS 


Publisher’s letter, 5 
Diary, 7 

Meetings, 8 
Players, 50 

Bottom Lines, 51 
Books, 91 

Letters, 94 
Electronics Index, 96 








































































































When will the turnaround come? 32 
U.S. computer and semiconductor makers in particular are 
taking a beating, but the entire electronics industry is getting 
hit hard—layoffs, plant closings, and product stretch-outs are 
increasing as the recession deepens. When will it end? The 
answer from the experts is, “Wait until next year” 

Cover illustrated by Peter Bono 


SPECIAL REPORT 


Silicon compilers: designers now have choice, 58 
In the burgeoning marketplace for application-specific ICs, 
better software-design tools are needed to reduce turnaround 
time and yield more silicon-efficient chips. Promising to be 
among the most powerful of the tools are silicon compilers 
that capture the expertise of silicon design specialists 


TECHNOLOGY READOUT 


At last, an erasable optical disk nears market, 67 
A working prototype of an erasable removable optical disk, 
the forerunner of a product that could revolutionize mass 
storage, has been built by Verbatim, which will display it at 
the upcoming National Computer Conference 


PROBING THE NEWS 


Broadcasters balk at new TV technologies, 38 
The next TV revolution is expected to involve a combination of 
interactive cable services and direct-broadcast satellites. But 
even though the technology is ready, broadcasters, pleading 
financial troubles, are loath to adopt the new ways. Judging 
from the recent Montreux symposium, the next technology 
explosion may not happen for a while 
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Ey issue of Electronics is drama- 
tic evidence of the global nature of 
the technology as well as the unmatched 
worldwide reporting resources of the 
magazine. This week we may have out- 
done ourselves. 

The midyear market report on p. 32, 
taken alone, is impressive enough. But 
add to that a wide-ranging collection of 
news items from our reporters stationed 
overseas and you can understand why 
we are so proud of our ability to report 
quickly from anywhere in the world. 
That package includes: 
= A roundup on p.22, from around 
the country, describing layoffs 
throughout the U.S. computer and 
semiconductor industries; 
= A description on p. 23, from Wash- 
ington and Tokyo, of the U.S.-Japa- 
nese trade discussions; 
mw The p. 24 report, from Silicon Val- 
ley, on the effect on EPROM pricing 
of the Japanese entry into the market; 
m= The story on p.28, from Seoul, 
about Daewoo’s five-axis robot that is 
billed as a low-cost solution. 

An example of how our editorial 
system works is the six-page report 
on the current hard times of electron- 
ics manufacturers. After the editors 
in New York discussed the story and 
what shape and direction it should 
take, an assignment went to our bu- 
reaus in New York, Chicago, Dallas, 
Palo Alto, Los Angeles, Tokyo, Frank- 
furt, Paris, and London. Reporting 
from those offices went to five edi- 
tors, each of whom was responsible 
for a section of the report. Finally, 
their work was put together by Busi- 


PUBLISHER’S LETTER 


ness Editor Robert J. Kozma. 

Even as Kozma was compiling the 
report, art director Fred J. Sklenar’s 
department—associate director Sa- 
chiko Soskin and art assistant Anna- 
maria Palma—were creating a design 
for the pages that enhanced the im- 
pact of the cover as well as the text. 
We are proud of the result and also 
of that kind of teamwork, which oc- 
curs routinely at Electronics. 


Veo reporters know that a story 
or an idea for one can come any- 
where and anytime. So it was no sur- 
prise to our man in Paris, Robert Gal- 
lagher, that the basis for his report on 
the annual Montreux symposium on 
broadcasting (p. 38) grew out of a con- 
versation overheard aboard a funicular 
in the Alps. 

He had gone to Montreux, in Switzer- 
land, with the idea of doing his story 
about the evolution of TV services. Gal- 
lagher was staying at a hotel in the 
mountains above the city, which is 
where the funicular (a cross between a 
train and cable car) came in. He had to 
ride one from the hotel to the sympo- 
sium site, and on one of his trips over- 
heard two British engineers sitting be- 
hind him talking about the TV of tomor- 
row display at the meeting hall. 

“Really very impressive,’ said one, 
‘it’s a shame it isn’t going to happen. I 
thought the general opinion is that cable 
and DBS were in trouble.”” When he ar- 
rived at the meeting, Gallagher nosed 
around and asked his questions based 
on that overheard premise and voila, 
our story is the result. 
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MAP-2000 


Multibus | Upgrade 
to True 32-Bit Performance 


32-Bit Processor - 68020 
-Memory Management Unit - 68851 
Floating Point Coprocessor - 68881 
2M Bytes RAM with ERROR DETECTION AND 
CORRECTION on each Memory Expansion Board 
8K Byte Zero Wait-State Cache on each Memory Board 
40M Bytes/Sec. 32-Bit Memory Expansion Bus (MX-Bus) 
On-Board Resources Include I/O, RAM, and Real-Time Clock 
VRTX Real-Time Executive Support 
UNIX Version V Operating System Support 
Compatible With All Existing 8/16-Bit Multibus Boards 
Runs All Existing 68000 Vode Ld to Four Times Faster 


OF: ]] Malo) fo) ae: mere) is)¢) (= (=) documentation package. 


1055 St-Réegis Blv 


matrox — Dane Quenec 


elec tTtd. Tel: (514) 685-26 
electronic — itd. — Telex: 05-822795 





UNIX - Trademark of Bell Labs. * VRTX - Trademark of Hunter & Ready © 68020, 6888}, and 68851 - Trademarks of Motorola Corp. * a iLBX-Bus - Trademarks of Intel Corp. 
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MEETINGS 


















CAEDEX ’85—International Confer- 
ence and Exposition on CAE Work- 
station Technology, CMP Publications 
Inc. (Access Conference Associates Inc., 
P.O. Box 160, Gaithersburg, Md. 20877), 
Long Beach Convention Center, Long 
Beach, Calif., Aug. 20-23. 


AACC Trends ’85 Conference, Associ- 
ation of Agricultural Computing Compa- 
nies (Cara Doyle, 146 E. Milwaukee St., 
Jefferson, Wis. 53549), Abbey Hotel, 
Fontana, Wis., Aug. 1-2. 



























VMEbus 
Products 















International Symposium on New 
Directions in Computing, Institute of 
Electrical and Electronics Engineers 
(New Directions in Computing, P.O. Box 
639, Silver Spring, Md. 20901), Norwe- 
gian Institute of Technology, Trond- 
heim, Norway, Aug. 12-14. 











14th International Conference on 
Parallel Processing, Pennsylvania 
State University and IEEE (IEEE Com- 
puter Society, P.O. Box 639, Silver 
Spring, Md. 20901), Pheasant Run Re- 
sort, St. Charles, IIl., Aug. 20-23. 

















Ausgraph ’85, Australasian Computer 
Graphics Association Inc. (P.O. Box 29, 
Parkville, Victoria, Australia 3052), 
Crest International Hotel, Brisbane, 
Australia, Aug. 12-16. 









Worldesign ’85/ICSID USA, Industri- 
al Designers Society of America, (De- 
sign Foundation, 1860 Beverly Rd., 
McLean, Va. 22101-3671), Sheraton, 
Washington, Aug. 20-24. 














Computer Graphics ’85 East, Nation- 
al Computer Graphics Association (8401 
Arlington Blvd., Fairfax, Va. 22031), 
Bayside Convention Center, Boston, 
Aug. 13-15. 






Advances In Impactless Printing, In- 
stitute for Graphic Communication Inc. 
(875 Commonwealth Ave., Boston, Mass. 
02115), Holiday Inn on the Beach, Mon- 
terey, Calif., Aug. 25-27. 












Second International Forum on Mi- 
cro-Based CAD, Autodesk Inc. (Colora- 
do State University, Department of In- 
dustrial Sciences, Fort Collins, Colo. 
80523), Colorado State University, Fort 
Collins, Aug. 14-16. 









VLSI ’85 International Conference, 
International Federation for Informa- 
tion Processing (Business Center for Ac- 
ademic Societies, 4-16 Yayoi 2-chome, 
Bunkyo-ku, Tokyo 118, Japan), Keidan- 
ren Kaikan, Tokyo, Aug. 26-28. | 





Host Computer Interfaces 












VMEbus-to-VMEbus Links 









VMEbus Repeaters 










The Seventh Conference of The Cog- 
nitive Science Society, Cognitive Sci- 
ence Society (1845 S. Elena Ave., Redon- 
do Beach, Calif. 90277), University of 
California at Irvine, Aug. 15-17. 










Seventh International Symposium 
on Computer Hardware Description 
Languages and their Applications, 
International Federation for Informa- 
tion Processing et al (Tohru Moto-oka, 
University of Tokyo, Hongo, 7-chome, 
Bunkyo-ku, Tokyo, Japan), Keidanren 
Kaikan, Tokyo, Aug. 29-81. 


Digital |/O Modules 






Analog !/O Modules 












Synchro/Resolver |/O Modules 






29th International Technical Sym- 
posium on Optical and Electro-Opti- 
cal Engineering, Society of Photo-Opti- 
cal Instrumentation Engineers (P.O. 
Box 10, Bellingham, Wash. 98227-0010), 
Town and Country Hotel, San Diego, 
Aug. 18-23. 


High Speed Serial |/O Modules 






Optically coupled I/O 






Seminars 






High Voltage I/O 



















Unix/Xenix Seminar, Center for Ad- 
vanced Professional Education (1820 E. 
Garry St., Suite 110, Santa Ana, Calif. 
92705), Registry Hotel, Bloomington, 
Minn., Aug. 5-6; Marriott Inn-East, 2124 
West Hamilton Rd., Columbus, Ohio, 
Aug. 7-8. 









AC 1/O 












The 28th Midwest Symposium on 
Circuits and Systems, University of 
Louisville (Electrical Engineering De- 
partment, University of Louisville, Lou- 
isville, Ky. 40292), The Galt House, Lou- 
isville, Ky., Aug. 19-20. 





Change-of-State Modules 
™ 






Megamodules 





™ 





e Turbomodules 












Fiber Optic Communications Sys- 
tems, University of California, Santa 
Barbara (University of California Exten- 
sion, Santa Barbara, Calif. 93106), Engi- 
neering Building, UCSB, Aug. 5-9. 








International Machine Tool Re- 
search Forum, National Machine Tool 
Builders’ Association (7901 Westpark 
Dr., McLean, Va. 22102), Hyatt Regency 
O’Hare Hotel, Chicago, Aug. 20-21. 






SCIENCE APPLICATIONS 
INTERNATIONAL CORPORATION 
VME Microsystems Division 
“Leading the Industry in 
VME Solutions”’ 























ESD Control Course, SAR Associates 
Inc. (RR 2, Box 500, Rome, N.Y. 13440), 
Marriott Hotel, Pittsburgh, Aug. 6-7. 











8th International Conference on 
Production Research, International 
Foundation for Production Research et 
al (Fraunhofer Institute for Production 
Technology, Nobelstrasse 12, P.O. Box 
800 469, 7000 Stuttgart 80, West Germa- 
ny), University of Stuttgart, Stuttgart, 
Aug. 20-22. 
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2109 Clinton Avenue West 
Huntsville, AL 35805 
(205) 533-5900 X 469 


















Fiber Optics Markets, Information 
Gatekeepers Inc. (Bob Casey, Informa- 
tion Gatekeepers Inc., 214 Harvard 
Ave., Boston, Mass. 021384), Logan Inter- 
national Airport, Boston, Aug. 21. 












igh-Performance VMEbus 
etworking Solutions 


PANS} @ (0) a \V/(0) (0) 40) toesm ales) ile(>)alm @xe)alice)iisies 





Module Type MVME330*% MVME331* MVME332* MVME333 


2.0 RS232C RS232C 
NumberofChannels}1  |6 £.|8  |4+2 
MEVARICUsicmacic 


* OS-Independent firmware and drivers for VERSAdos and SYSTEM V/68 (UNIX) 


louth Africa: ASD (011 8 87 0/Sweder ) batex (56) 270127 - Omni Ray (1) 8 35 21 11/Turkey: Era 64 65 00/United Kingdom: Crelion (062 86) 
424 Hawke (01) 9797 ek (02 2: 5 61/Motorola Offices: Asia and Pacific Region: Hong Kong (0) 223111 > Tokyo (3) 4403311 
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ROBOTS ARE CRAZY 
ABOUT IT 





The new ISOTOP case from Thomson 
Semiconductors is the solution to the 
problems encountered within industrial 
market in such demanding gpplications as 
motor control. switching power supplies, 
servomotors for machine tools and robotics. 
e /nnovative, it offers an insulation of 
2.5 KV py between the semiconductor 
substrate and the mounting flange. 

e Powerful, it handles currents up to 
100A. 

e fconomic, it reduces assembly costs 
enabling several components to share a 
single heat-sink. 

e Adaptable, it suits a wide vanety of 
applications. 

e Universal, all Thomson Semiconductors’ power 
switches can be supphed in ISOTOP case. 


No wonder robots are crazy about it 





France Austria Bénélux Brazil Canada Denmark Far East Asia Finland 
PARIS VELIZY WIEN BRUXELLES SAO PAULO MONTREAL COPENHAGEN HONG KONG HELSINKI 
Tel. (3)946.97.19 Tel. (222) 94.62.82 — Tel. (2) 648.64.85 — Tel. (5511) 542.47.22. Tel.(514) 288.41.48. —Tel. (01) 83.50.90 ‘Tel. (3) 721.95.82 Tel. (0) 75.04.14 
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BLA ZA Pak 


ISOTOP 


THOMSON SEMICONDUCTORS introduces a comprehensive RESONANT CONVERTER 
range of insulated power transistors, Daringtons and fast = =—s—=<CSsé‘“‘“‘<;2C;COS*W 
recovery rectitiers, housed in the new ISOTOP case, that satisty 

current industnal market requirements. 

These insulated devices t derable moneta ey 

permit considerable monetary 440 V 

Savings : BUV 298 AV transistors 
e Decreased mounting costs Vecw= 400 V 

wiring through PCB's — wiring by copper bus bars—a com-  'cisa) = 48 A at Ip/say = 8 A 
mon heat-sink for several components. 
e Reduced RFI phenomena His shai ects 
very low parastic capacitance — heat-sink grounded to both), as Se ee 
shield and chassis. ies : 
@ /ncreased safety 20 KHz AC SERVOMOTOR 
internal insulation of 2.5 kV pyc(50 Hz'lms)— safer cons- 
truction, no Mica insulation — very|low thermal resistance 

between junction and case. 


50 KVA- 20 KHz DC MOTOR DRIVE 


1+4 BUT 30V AAD V 


ESM 6045 AV Darlington 
Vecw= 450 V Vegy= 1000 V 
n paralleled Icysar) = 90 A at Ipisayy = 1A 


BYV 54 V 200 se 
BYT 230 PIV 1000 diode 


BUT 30 V transistor BYV 54 V 200 diode Ieayp=Z2X 30 A 
Vieew = 125 V Vopy = 200 V Veer = 1000 V l= 50 ns 
Ir (sat) — 100 A at /p (sat) 10 A lEvay) =2x50 t,=60ns 

5 KVA - 8 KHz - AC DRIVE 
4 KVA - 8 KHz - UPS > ape 5 5 eae eee 


380 V 


ESM 5070 DV 


ESM 6045 DV Operation without snubber 


ESM 5070 DV darlington with fast recovery antiparallel diode 


ESM 6045 DV Darlington with fast recovery antiparallel! Veew= 700 V Ieysay = 18 A at Ipysay) = 0.5 A 
diode Further information on this comprehensive range of devices 
Veew= 450 V Iisa) = 50 A at Ieysay= 1A js available in our new power processing selection guide. 


THOMSON SEMICONDUCTORS Sales Headquarters 45 avenue de ‘Europe - 78140 PARIS-VELIZY-FRANCE — Tél. (3) 946.9719. 














Germany Italy Japan Norway South East Asia Spain Sweden Switzerland United Kingdom and Ireland U.S.A. 
JNCHEN MILANO TOKYO OSLO SINGAPORE MADRID STOCKHOLM LIEBEFELD/BERN. = BASINGSTOKE RUTHERFORD - NEW JERSEY 
(089) 78 790 ‘Tel. (2) 699.41.41 ‘Tel. (3) 264.63.48 ~— Tel. (02) 16.16.10 ~—‘Tel. (65) 295.31.24 ~— Tél. 405.16.15 Tel. (08) 63.50.60 Tel. (31) 59.22.22. ‘Tel. (256) 29.155 Tél. (201) 438.23.00 
ROMA BARCELONA 
Tel. (6) 639.02.48 Tel. (3) 373.30.11 
ae eee eee eee rere eee eee en eee eee ———E—EEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEEE—E——E—=—=E—E=E=E=E=EEEEEEE————— 


5470 


Circle 99 on reader service card 





Enter the new era of 





MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80’s! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 
e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 
e Offers a means of tapping microsystems into 
the power of mainframe machines 
e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it is - 





Edited by Stephen Evanczuk, 

Microsystems & Software 
Editor, ELECTRONICS 

In one resourceful volume, MICROPROCESSOR 

SYSTEMS: Software and Hardware Architecture 

lets you understand: 

e Functions of hour end microprocessors and 

controllers 


e Key microprocessors that trigger the personal 
computer revolution 


e The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


e Significant aspects of microcomputer software 
e Efficiency of peripheral-control chips 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


| MC GRAW-HILL PUBLICATIONS CO. | | 
Attn: ECC PMipee | 
McGraw-Hill House l 
Don’t delay -- order your | Mie ldenhiend, Berkshire s}6:201 ene | 
ngland 
copy today! | (Tel. (0628) 23431: Telex 848640) Company | 
| NICROPHOESSOR SVE Street Address | 
R SYSTEMS: Software and 
Use the coupon OF send Hardware Architecture for $21.95 each. (US. | 
in your company purchase l residents please include local sales tax). City State. Zip | 
order. L] Payment enclosed (postage & handlin | 
e | 2 nea . 25.1 eee ee ee en 
ill me (postage, handling & tax will be McGraw-Hill knows you will be satisfied, but if for 
added) NOTE: All orders under $30 will be some reason you are not, there is a ten-day | 
| eee ale invoice requiring money-back guarantee that applies on all books. l 
CL) Bill my company. Purchase order is attached. PO NIOUIPTO SYS NGEKS (OR-OGINERY, | 
ca i me es me ee ee ee ee ee ee ee ee —_d 
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ZN558.Bankon DtoA 
Savings in your micro. 





Put our ZN558 alongside our 
ZN447 ADC in your micro and 
youve got the bits you need for 
two-way money saving conversion. 

ZN558 is an 8-bit D to A 
converter with latched input, 
on-chip 2.5 V reference that’s pin- 
optional for flexibility, and single 
5 V operation. 

It’s guaranteed monotonic over 
the full operating temperature: 
range and is TTL and 5 VCMOS 
compatible. 


Mudhaumeakeeen 











You can can choose ZN558 in 


commercial or military 

temperature range for your 

particular requirement. ae : : es 
Contact your Ferranti Electronics DES EGN 

office in: 


OLDHAM, ENGLAND), Tel: 061-624 0515 

Munich, W. Germany, Tel: 089 236 8040 

Antwerp, Benelux, Tel: (0) 3/542.62.73 

Stockholm, Sweden, Tel: 08-52 07 20 ; 

Alexandria, Australia, Tel: (02) 698 5544 d { 
Aberdeen, Hong Kong, Tel: 5-538298-9 emicon UC Or S 
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Dr. Wolfgang Siebourg, Plastics Technical Service Dept. 


Quality you can hear 


which has made possible the development of 

a completely new dimension in sound record- 
ing technology: the Compact Disc. This is the first audio 
disc in the world to feature optical read-out, giving a 
sound reproduction quality superior to all previous 
systems. It is the result of cooperation between Philips, 
Polygram and Bayer. This technological advance has 


e ¥ Makrolon® CD 2000 from Bayer is the material 


been made possible by our new grade of Makrolo 
which exhibits exceptionally good flow, developed sp« 
cifically to meet the stringent performance criteria ir 
volved: optimum dimensional accuracy and surfac 
quality, high rigidity, maximum purity and freedom fror 
stresses. The Compact Disc is taking music 

into the twenty-first century. And the nately 
used for it is our Makrolon CD 2000. 
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Versatile and economical 


NORMA’s 


AUTOMATIC MEASURING SYSTEMS 


Are you currently performing numerous 
measurements of the same kind? Are you 
flooded with measured data to be recorded 
and evaluated? 


The successful computerized PRECISION 
MEASURING INSTRUMENTS D 4000 and the 
new COMPACT MEASURING SYSTEMS 
D 5000 take care of your measuring jobs auto- 
matically, reliably and economically. Automatic 
acquisition, processing and _ output of 
measured measured values will reduce pre- 
cious testing time. 


The IEC or IEEE 488 Bus performs data transfer 
to any desired device (Controller, multimeter, 
multi-functionmeter, counter etc.). 


Automatic and yet versatile: 
Modular design permits rapid, low-cost adap- 
tion to changes in your measuring jobs. 


Some examples of systems applications: 
Measuring station for transformers, 
motors, pumps etc. 

NORMA MEASURING SYSTEMS test under dif- 
ferent.load conditions and print an appropriate 
test record. Measurements are also possible at 
low power factors, distorted curve forms and 
DC portions. 


Measuring station for power supplies 

The properties of the specimens (efficiency, 
Stabilization, ripple etc.) are automatically 
measured under open-circuit, load and short- 
Circuit conditions. 
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Measuring station for electrical and 
electronic devices 

NORMA MEASURING SYSTEMS perform both 
individual and type testing. Both AC and DC 
components are measured for phase-control 
systems. 


Customized systems solutions 

We offer you measuring systems for your 
specific application. On application we supply 
them in turnkey conditions, complete with soft- 
ware, start-up and training. Write us — or simply 
Call us. 


NORMA’s successful instruments with 
IEC/IEEE Interface and systems capability 


D3655 10 Hz-120 MHz 
MULTICOUNTER 






0-5 A/1000 V/ 
MULTIMETER 50 MOhms 









D4325 0-2.5 A/1000 V 

cacozy _| PRECISION MULTIMETER | oe'nrnn 

D4045RMS 0-2.5 A/1000 V/ 
— PRECISION MULTIMETER | oe‘sann 





0-150 kA/500 V/ 
MULTIFUNCTIONMETER | gn vw 
PRECISION WATTMETER a 550 V/ 







D5135 AC/DC-POWER 0-100 A/500 V/ 
Keces} ANALYZER 300 kW 
D5155 AC-POWER ANALYZER 0-50 A/650 V/ 






100 kW 


up to 60 channels: 
MULTI-SCANNER 10 A/1000 V 
96 kByte BASIC 
CONTROLLER IEEE commands 
Tape printer, 
PRINTER Paper size A3-A4 






Leading in measuring techniques 

The state-of-the-art technology of our instru- 
ments together with more than 60 years expe- 
rience in meter design guarantees maximum 
quality and reliability. 


Worldwide sales and service network 

Our sales organization cares for customers all 
over the world, ensuring smooth service. We 
export our meters to 70 countries of the world. 


NORMA - first in precision! 





NORMA Messtechnik, Optik, Elektronik 
Gesellschaft m.b.H. 

A-2351 Wiener Neudorf, Austria, Eumigweg 7 
POB. 81, Telephone (02236) 82630-0 

Telex: 79316, 79439 

Cables: NORMAMETER WIEN 








Information-services industry advanced 24% in 11984 


he U. Ss information- services ‘industry grew 24% in 1984, but it probably 
B won't do. as well this year. Industry revenues rose to $39.9 billion from — 
- 1983's $32.2 billion, according to Input Inc., the San Jose, Calif., market 
research firm that studies the industry. This represented the industry’s fastest- | 
ever rate of growih, considering this was ‘‘real growth, with very little [prod- | 
uct] price increases,’ said Input president Peter A. Cunningham, who re- — 
leased his firm’s latest industry research at a meeting last week of Adapso, ~ 
the Computer Software and Services Industry Association, Arlington, Va. 
Looking at 1984, Cunningham said the industry had ‘‘intense’’ growth in the | 
first half from “‘the release of pent-up demand after the recession.’’ However, | 
— growth dropped off in the second half, and this carried over into 1985. Still, | 
Cunningham forecast that the industry—which includes vendors of processing |. 
services, software products, professional services, and turnkey systems—will | 
grow “at least 20%, and perhaps 22%, for the next five years,’’ with reve- _ 
nues pers hitting S104 billion by 1989. L] 


RCA, Sharp pick Washington State for joint-venture chip plant 


shose new chip-making partners, RCA Corp. and Sharp Corp., have decd: 
ed where their new joint venture—called RCA/Sharp Microelectronics 
Inc. —will set up shop: Camas, Wash., near Vancouver. Scheduled to openin | | 
‘the first quarter of 1987, the $200 million plant eventually will employ 650 | 
people and a variety of sophisticated robots. Production targets call for 750 6- 
in. wafers per day. Integrated circuits made at the new facility will be sold to . 
the two parent companies, which will handle all assembly, testing, and mar- 
keting. The joint venture includes plans for design and wafer-fabrication facili- 
ties to develop and manufacture CMOS very large-scale chips, as well as 
custom and semicustom circuits. = 


Sinclair Research finds a white knight, processes first wafer-scale circuits : 


ritain’ s financially troubled home computer maker, sinclair Research Lid, 

last week found a white knight in newspaper proprietor and publisher 
Robert Maxwell, who will invest $15.4 million in return for 75% ownership. — 
This gives the Cambridge company a value of roughly $20 million versus 
$177 million in February 1983. Sinclair’s troubles started after the Christmas 
sales rush when it was left with $44 million worth of unsold inventory. lronical- 
ly, on the day of Sinclair’s rescue, its Metalab research laboratory said that a 
first batch of wafer-scale circuits, half-megabyte file stores for the QL personal 
computer, had been successfully processed by STC Semiconductors Ltd. 
Sinclair denies the wafer-scale project will now be sold or licensed and says it 
Still plans to raise $65 million for the venture. L] 


IBM adds PC to its ge 36, offers machine through retailers 


ye Corp. last week brought out an entry-level model of its System/36 small 
computer system. The unit, which fits on or under a desk, is coupled with 
an IBM Personal Computer. The PC can operate either as a standard PC, as 
the system console, or as a System/36 work station at the push of a button. 
Called the System/36 PC, it is multitasking and can support up to four local 
work stations. Intended as a starter system for small companies, it comes with 
a 40-megabyte 5%4-in.-hard-disk drive—the first such disk made by IBM. The 
5364 processor—another name for the System/36 PC—with 256-K bytes of 
main memory and the 40-megabyte disk drive, priced at $5,995 ($8,090 with 
an 80-megabyte drive), is the first IBM computer—other than the PC—to be 
be sold by authorized retailers as well the IBM sales force. oS 
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NCR cuts price, unveils development tools for systolic-array chip 





WW: the reduction of price and the introduction of development tools for 
its Geometric Arithmetic Parallel Processor (GAPP) chip, NCR Corp.'s 
Microelectronics Division is serving notice of its continuing commitment to 
push market acceptance of the unconventional device. Introduced late last 
year, the GAPP integrates 72 individual 1-bit processors—each with its own 
128 bits of memory—on the same CMOS chip [FlectronicsWeek, Nov. 12, 
1984, p. 17]. It is believed to be the first commercially available processor — 
chip to be based on a systolic-array architecture. Now available is the GAPP_ | 
PC Development System for use on the IBM Corp. Personal Computer and | _ 
compatible machines, as well as the GAPP Simulator/Assembler software | 
package for use in either a Digital Equipment Corp. VAX/VMS or VAX/Unix | 
environment. The personal computer-based system includes a hardware — 
_ board with two GAPP chips and development software for $3,500. The VAX- | 
based software package is priced at $995. NCR has cut the GAPP chip's | 
price to $150 each in 1,000-unit quantities from $545 set at introduction in 1- 
to 24-unit ue / LJ. 

















ITT Semiconductors Group signs technology-transfer agreement with China 






ollowing a recent $4 million technology-transfer agreement between the 
Chinese Electronics Import and Export Corp. and the ITT Semiconductors 
Group, China will begin production of ITT tuner diodes this September in a 
discrete-devices factory in Tianjin, an industrial town 70 miles south of Beijing. 
Production of the tuner diodes—for very-high and ultrahigh frequency TV 
applications—will be on ITT-supplied and -installed equipment and with per- 
sonnel trained at Intermetall GmbH, the U.S. group’s lead house in Freiburg, 
West Germany. Initially, ITT will supply the materials, including the silicon, | 
needed for device fabrication. ITT is banking on follow-up deals involving 
parts for entertainment electronic appa an WW strength. 8, 















Robotics vanutacturers continue to prosper 






mid the general gloom in the electronics industry, one sector continues to 
prosper: robots. This month, the Robotic Industries Association reported 
that U.S. robot suppliers are experiencing impressive growth. Record ship- 
ments were posted in 1984: 5,136 units valued at $332.5 million, a gain of 
68% in units, and 71% in dollar value over 1983. New orders in the first 
quarter of 1985 totaled 1,834 robots valued at $185.7 million. The jump in 
new orders resulted in an industry backlog of 2,918 units worth $427.3 
million, more than double that of the same period a year ago. The strong 
backlog, the RIA says, virtually ensures another recording-breaking year for 
the U.S. robotics industry. He estimates that about 16,000 robots are in use in 
the U.S., up from 6,300 at the end of 1982. a 



















_ Zilog seeks to revive microprocessor fortunes with new pacts 





a Inc., the Campbell, Calif., chip-making affiliate of Exxon Corp. that is 
now undergoing a revival under new president Edgar A. Sack dr. [Elec- 
tronicsWeek, May 27, p. 14], last week announced a series of second-source 
agreements and a liaison with an application-specific integrated-circuit firm. 
The new partner is VLSI Technology Inc. of San Jose, Calif., which will help 
Zilog adapt its Z-series processors and peripherals into standard cells that 
users can design into custom chips. Zilog will also second-source two Ad- 
vanced Micro Devices Inc. Ethernet chips; the popular Nippon Electric Co. 
7220A graphics controller; and two of NEC’s V series microprocessors, which 
have the same instruction sets as Intel Corp.’s 8086/8088. CL] 
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N otice the small blue box in the photo at right. 

Open it and you enter the new age of logic design. Because 
inside that box is a technology so revolutionary, it's 

like having a desktop silicon foundry. 

Consider this. You design your logic circuit. Draw 
your schematic. Load it into your IBM PC (or compatible). 
Let the PC do all the work that results in a JEDEC object 
code. Then program a chip. Right there at your desk. 

No suffering to learn a new technology. No waiting 
for mainframe time. No hassling with an outside vendor. 
No scratching your head while your marketing window 
slams shut. 

You get a working prototype. A CHMOS* device 
that can be evaluated. Changed. Experimented with. 

A custom circuit that can be mass-produced like 
a standard product. 

The technology is called Erasable Programmable 
Logic. The desktop foundry is called the PLDS2. The devices 
are called EPLDs. The important thing is to call us. 

Right now. 

Because what used to take months and months 
now takes minutes. And what used to cost thousands and 
thousands now costs a mere pittance. 

$2500 to be exact. That's what the development 
system costs. You supply the PC. The desktop. And a 
MasterCard or Visa number if youd like to see your foundry 
on your desk this week. Of course, if youd like to know 
all the nitty gritty first, just call us for brochures on the 
PLDS2 development system and our growing family 
of CHMOS EPLDs. But do hurry. Because in the design 
game, whoever finishes first wins. 


Call (408) 984-2800. 


/NO [es AYa\ 


3525 Monroe Street 
Santa Clara, CA 95051 


52500 








The $2500 PLDS2 includes a PC board that snaps into your IBM PC or PC-compatible, 
our A+PLUS software, complete documentation, an EPLD programming box, two EP300 
erasable programmable logic devices and the snappy blue box pictured above. PC-CAPS 
and DASH-2 schematic capture packages are available optionally. IBM PC not included. 
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* CHMOS is a patented process and registered trademark of Intel. 


A+PLUS is a registered trademark of Altera Corporation. IBM is a registered trademark 


e, Pioneer, Schweber, Wyle and in Canada by Future. 


Distributed in U.S. by 


of International Business Machines Corporation. PC-CAPS is a trademark of P-CAD. 


DASH-2 is a trademark of FutureNet. 
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CUT WORK FORCES BY 20,000 
As sales slide, computer companies and chip makers turn to layoffs and short work weeks 


Palo Alto 
T" U.S. electronics industry is wield- 

ing its layoff axe with mounting vig- 
or these days. Payrolls aren’t just being 
trimmed, they’re being slashed. And as 
the cuts mount in a widening spiral, 
equipment makers are joining their 
semiconductor brethren in an industry- 
wide retrenchment. 

Employment in the industry hit an all- 
time high—2.61 million—in December, 
according to an American Electronics 
Association study of U.S. Labor Depart- 
ment statistics. That figure has been 
fallmg ever since, with a net loss of 
20,000 jobs in the first two months of 
1985 cutting into the 230,000 jobs added 
in 1984. And the pace of layoffs has 
heated up as the summer months ap- 
proach (see related story, p. 32). 

In California’s Santa Clara County, 
which depends on the electronics indus- 
try for 25% of its jobs, employment at 
electronics companies hit a high of 
206,000 in December. In April alone, 
1,400 jobs were lost. Labor an- 
alyst Ricka Pirani of the state 
Employment Development De- 
partment expects “very similar 
drops” in May and June. She 
shares the common view that 
‘it’s going to get worse before 
it gets better.” 

Bright spots are rare. Lock- 
heed Missiles and Space Co., 
the county’s largest employer, 
is one of the few with a large 
hiring program. Fueled by de- 
fense contracts, Lockheed 
plans to add 1,500 jobs this 
year, bringing to 24,000 the 
number of workers it will em- 
ploy in the area by the end of 


the year. 
But Lockheed’s eall for 
workers is lost amid the 


groans of layoffs and plant 
closings at a host of other 
high-tech companies across the 
country. The latest cuts came 
at Data General, Hewlett- 
Packard, and Motorola’s Semi- 
conductor Sector. 


Last week, Data General Unemployed. Faces are disappearing 
Corp. laid off 1,300—just over workplaces as firms lay off thousands of workers to survive its slump. 
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7%—of its 18,000 employees. The West- 
boro, Mass., company’s remaining em- 
ployees are subject to a two-week shut- 
down early next month. “The erratic 
character of demand makes it difficult 
to predict either revenues or profitabili- 
ty beyond the next few months,” says 
company president Edson D. de Castro. 

Time off. In the same week, Hewlett- 
Packard Co. in Palo Alto asked all of 
its 84,000 employees to take three days 
off in July as vacation or unpaid time 
off. With the already scheduled July 4 
holidays, most of HP’s U.S. sites will be 
closed that entire week. It is the first 
time since 1970 that the company has 
instituted such a shutdown. 

As for Motorola Inc., it departed from 
its no-layoff policy for permanent work- 
ers last week, furloughing 45 people at 
its Austin, Texas, plant. Motorola al- 
ready had a “voluntary” layoff plan in 
effect in Phoenix, Ariz. (see “Pink slips 
blossom in high-tech land,” p. 28). 

The other shoe dropped at Apple 





in the electronics industry’s 


Computer Inc. Following a management 
shakeup and corporate reorganization 
[Electronics Week, June 10, 1985, p. 16], 
the Cupertino, Calif., company axed 
1,200 workers on June 14. Since the be- 
ginning of the year, about 260 employ- 
ees laid off and 1,300 temporary con- 
tract workers were let go at various 
sites, leaving the company with about 
4,600 on the payroll. The retrenchment 
moves production of the Apple IIc to the 
company’s highly automated Macintosh 
production facility in Fremont, Calif. 

And LSI Logic Corp. of Milpitas, 
Calif., a semiconductor maker and lead- 
er in the market for gate arrays, plans a 
three-day shutdown early in July that 
will affect 1,000 employees. The compa- 
ny plans to shut down for an additional 
week later in the summer. 

Reflecting the woes in the personal 
computer market, Computerland Corp., 
Oakland, Calif., the computer retail 
chain, has cut its staff by 10%. 

The manufacturing slowdown is less 
clear-cut abroad. Japanese 
firms do not have general lay- 
offs during market slumps; 
they trim back production in- 
stead. Vertically integrated gi- 
ants such as NEC, Hitachi, 
and Toshiba can shift laborers 
from slow areas (such as semi- 
conductors) to hotter areas 
(such as video recorders). 

Even the Japanese arm of 
Texas Instruments Inc. avoid- 
ed layoffs last fall. It cut its 
schedule of constant produc- 
tion down to its current work 
cycle of five-day weeks with 
no overtime. 

However, some European 
firms have followed the U.S. 
pattern. In March, the UK’s 
Inmos International ple cut the 
hours of its 900 employees in 
Newport, Wales, by 20%, and 
laid off 7.5% of its workers in 
Colorado Springs. 

In West Germany, Siemens 
AG put 500 of its 1,400 employ- 
ees at a memory plant in Vi- 
lach, Austria, on short work 
weeks. —Eve Bennett 
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Tokyo 
he unfair-trade complaint against Ja- 
pan filed in mid-June by the Semi- 

conductor Industry Association has 
touched off a series of emotional reac- 
tions in Japan. The issue was high on 
the agenda as U.S. and Japanese trade 
officials last week huddled for the 
fourth time this year over how to im- 
prove U.S. access to Japanese markets, 
particularly electronics. Cool-headed ob- 
servers question whether the complaint 
and the brouhaha surrounding it will do 
much to stem the growing U.S.-Japan 
trade deficit in semiconductors. 

The past efforts of Japan’s Ministry 
of International Trade and Industry, the 
U.S. Trade Representative, and the De- 
partment of Commerce to open up the 
Japanese market to American goods 
‘have been a failure,” said SIA counsel 
Alan W. Wolff, a partner at the Wash- 
ington law firm of Dewey, Ballantine, 
Bushby, Palmer & Wood, in Tokyo for 
the meetings. 
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SIA PROTEST MAY NOT STEM TRADE TIDE 


One problem, he says, is that “Ameri- 
cans have clearly been kept in the posi- 
tion of residual suppliers. They are the 
last asked to participate and the first 
asked to depart.’’ The other problem is 
that “the Japanese makers are selling in 
the American market for below the cost 
of production. That is dumping, that is 
unfair.” 

Attention getting. Most of the U.S. 
semiconductor industry rates the SIA’s 
action worthwhile, at least for getting 
attention. Of course, MITI sees it differ- 
ently. Expressing surprise at the SIA 
action, a spokesman termed it “counter- 
productive” for U.S. firms seeking to 
gain greater access to the $8 billion Jap- 
anese semiconductor market. 

Yoshihiko Sumi, deputy director of 
MITI’s Industrial Electronics division, 
said it was ironic that the SIA would file 
the complaint after dropping the U.S.- 
Japan High Tech Working Group last 
September. “Rather than blaming each 
other, we should make our objectives 






positive ones based on fact finding,’ 
Sumi continues. 

Both Hitachi Ltd., which was recently 
accused by the Commerce Department 
of dumping memory chips on the USS. 
market, and Fujitsu Ltd. declined to 
comment on the SIA complaint. The two 
firms, along with NEC Corp. and To- 
shiba Corp., were named in the com- 
plaint as companies directly benefiting 
from restrictive Japanese trade policies 
(Electronics, June 17, 1985, p. 13]. 

The complaint, filed under Section 301 
of the Trade Act of 1974, calls for open | 
negotiations with the Japanese to en- 
sure “a prompt and dramatic improve- 
ment in U.S. sales in Japan”—now esti- 
mated by the SIA to be 10%—and an 
end to alleged Japanese dumping of 
semiconductors on the U.S. market. As 
an interim goal, the SIA suggests that 
the U.S. share of the Japanese market 
should equal Japan’s share of the U.S. 
market by 1986. 

Although he declines to comment on 
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the SIA complaint until the Reagan Ad- 
ministration takes formal action, Mit- 
suaki Sato, president of the Japan Ex- 
ternal Trade Organization (Jetro) in 
New York, disputes the SIA’s market- 
share estimates. To calculate the U.S. 
market share in Japan, Sato asserts, 
U.S. manufacturing facilities in Japan 
as well as in South Korea and Taiwan 
must also be included. When these 
sources are added to the SIA estimate 
of 10%, he explains, the U.S.’s market 
share increases. “According to our cal- 
culations, the U.S. holds a 19% share” of 
the Japanese semiconductor market. 

An SIA spokeswoman at its San Jose, 
Calif., headquarters responds that its es- 
timate includes U.S. merchant manufac- 
turers operating in Japan, Korea, and 
Taiwan but excludes captive manufac- 
turers there, most notably IBM Japan. 
“We feel that our calculations are cor- 
rect,” she concludes. 

Though the complaint points out the 
growing sense of urgency over the U.S. 
trade deficit with Japan, says Thomas 
Kurlak, a semiconductor industry ana- 
lyst with Merrill Lynch, Pierce, Fenner 
& Smith Inc., “it appears what [the SIA] 
really wants is protection here” in the 
U.S. However, he continues, ‘The 
chances of a major success in Japan are 
already low.” 

Still, Kurlak and others agree with 
the SIA that the dumping of Japanese 
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Palo Alto 
B Back was a time when U.S. chip mak- 
ers believed the erasable program- 
mable read-only memory was a product 
they could count on for profits. But now 
Japanese suppliers have roared into the 
market and EPROMs are selling for 
less than a third of the price U.S. firms 
expected only a few months ago. 

In January, distributors and chip mak- 
ers agree, 256-K EPROMs cost $20 each 
in 10,000-piece lots. The price dropped to 
$8 in March, and today it is under $5. A 
Silicon Valley retailer, who sells both 
semiconductors and shaving cream, of- 
fers Intel Corp.’s 256-K EPROM in a 
ceramic package for $8.79, quantity one. 

No surprise. The owner of the store 
won't say where he gets the chips, but 
the price comes as no surprise. One ex- 
ecutive whose firm makes EPROMs 
says prices “fell off a cliff’ last Janu- 
ary, after a two-year decline that start- 
ed slowly during the design-in phase 
and worsened when first production 
came in 1984 (see chart). 

“That’s when the Japanese started 
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EPROM PRICES DIVE 
TO LESS THAN $5 

























chips such as erasable programmable 
read-only memories [Electronics Week, 
June 10, 1985, p.11] must end. Kurlak 
says the practice—which the Japanese 
have denied—is “materially damaging 
the U.S. semiconductor industry.” 

Call for action. “Clearly something 
needs to be done,” agrees James A. Bar- 
lage, who follows the chip industry for 
Smith Barney Harris Upham & Co. 
“Something should have been done two 
or three years ago.” Barlage, who esti- 
mates the U.S. market share in Japan at 
only 8%, believes the complaint will 
make electronics a “front-burner issue” 
at trade talks but adds, “I’d be sur- 
prised if Reagan took any action.” 

Emphasizing that Japan’s share of 
the U.S. market has jumped from 5% to 
(17% over the last five years, Daniel L. 
Klesken of Montgomery Securities in 
San Francisco characterizes the com- 
plaint as a “tourniquet action instead of 
a permanent fix.” Klesken adds: “It’s a 
plea on behalf of [the semiconductor] 
industry to Washington saying, ‘We 
don’t have a trade policy.’ ” 

Klesken suggests higher U.S. import 
duties as one way of putting some teeth 
into the negotiations between the U.S. 
and Japan. With tougher measures in 
place, he maintains, U.S. firms could 
grab as much as 20% to 30% of the 
Japanese market. 

—George Leopold and Jonathan Joseph 
































volume production,” he adds. “A more 
normal present price would be around 
$13.” 

U.S. chipmakers are pulling no punch- 
es in accusing Japanese firms, particu- 
larly Hitachi Ltd., of buying the market 
with aggressive price competition. “The 
market just collapsed; whatever you 
quote, you don’t get the business,” says 
Stephen Zelenczik, senior vice president 
for sales and marketing at Advanced 















HOW PRICES FOR 256-K EPROMS HAVE FALLEN 
Price in Quantity 
dollars 


First quarter 1984 


First quarter 1985 





Micro Devices Ince. “It’s the Hitachi 10% 
solution.” He refers to the memo, since 
disavowed by Hitachi, in which salespeo- 
ple were instructed to quote prices 10% 
below those of U.S. suppliers [Electron- 
icsWeek, June 10, 1985, p. 11]. 

Along with disavowing the memo, Hi- 
tachi denies that it is dumping. Harry 
McGrath, marketing communications 
manager for the firm’s U.S. subsidiary, 
maintains that “our EPROM prices are 
not the lowest on the market.” And he 
adds, “In fact, average EPROM prices 
in the U.S. are higher than in Japan.” 

Regardless of who started the war, 
the identity of the price leader no longer 
matters, according to Josh Napua, exec- 
utive vice president for the electronics 
marketing group of Wyle Laboratories, 
an El Segundo, Calif., distributor. 
“AMD and Intel have both made it very 
clear that they don’t intend to lose mar- 
ket share to the Japanese,” Napua says. 
The result is a buyer’s paradise. 

There is a limit. Zelenczik, however, 
claims that AMD is willing to draw the 
line. “We are aggressive, but there is a 
limit,” he says. “We have walked away 
from business. There comes a time 
when it’s not worth it.” AMD, he says, 
will hunker down (it has announced a 
series of belt-tightening procedures, in- 
cluding a two-week shutdown) and turn 
to 1-Mb and 512K EPROMs, whose 
prices are still holding firm. 

AMD is beginning to beat the drums 
for the idea, first advanced by Hewlett- 
Packard Co. founder David Packard in 
March and later picked up by AMD 
president W.J. Sanders, of putting a 
quota on Japanese imports set at a level 
that matches U.S. exports to Japan. 

Intel is also studying the idea of quo- 
tas, says counsel Thomas Duncan. In 
addition to backing the Semiconductor 
Industry Association’s complaint to the 
Commerce Department about unfair 
Japanese trade practices (see story, 
p. 23), Intel is considering some action 
on its own, such as an antitrust com- 
plaint to the Justice Department or a 
request to Commerce for quotas like 
those enjoyed by the auto industry, 
Duncan says. -Cliford Barney 
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SIGNAL PROCESSING 


DIGITAL SIGNAL CHIPS GO SEMICUSTOM 





Colorado Springs 
eo semicustom digital signal 

processors are about to invade the 
commercial chip market. 

Honeywell Inc. will woo customers 
with chips based on its work for the 
Defense Department’s Very High-Speed 
Integrated Circuits program. Also mov- 
ing ahead is AT&T Bell Laboratories, 
which continues its internal work on 
both general-purpose and application- 
specific DSP products as AT&T’s com- 
mercial-chip managers map out an as- 
sault on the growing signal-processing 
market. 

Both of these efforts indicate a trend 
toward application-specific DSPs. Akin 
to today’s standard-cell logic activities, 
application-specific DSP ICs are exactly 
tailored to each customer’s system and 
_algorithms. 

The result can be much higher perfor- 
mance from a smaller monolithic circuit, 
eliminating the need to send signal-pro- 
cessing data off chip. As in conventional 
standard cells, the application-specific 
DSP movement is expected to gain 
strength as computer-aided design and 
simulation tools make their way onto en- 
gineering work stations. 

Great approach. “I think the appli- 
cation-specific DSP approach is a great 
one,” says analyst Will Strauss, who 
closely tracks developments in the bust- 
ness for Forward Concepts in 
Tempe, Ariz. “Lately, I have 
been hearing a lot of interest 
among DSP users in applica- 
tion-spe-cific ICs. Until now, it 
has simply not been there.” 

In Colorado Springs, Honey- 
well is readying a facility to 
transfer its successful Phase 1 
VHSIC experience into com- 
mercial DSP products. It ex- 
pects to ship its first CMOS 
application-specific chips be- 
fore the end of the year. 

In addition, Honeywell’s Sig- 
nal Processing Technologies 
venture group is also using the 
same semicustom CMOS I: 
brary of 1.25-um standard cells 
and complex DSP-oriented ma- 
erocells to piece together stan- 
dard products for introduction 
in the first quarter of 1986. 

Under Phase 1, Honeywell 
employed a similar macrocell- 
design methodology to create 
1.25-um bipolar circuits for its 
electro-optical signal-process- 
ing chip set. The three VHSIC 
components it produced—a se- 
quencer, arithmetic address 
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generator, and parallel programmable 
processor—are now being designed into 
military systems by U.S. defense con- 
tractors. Today, the three-layer-metal bi- 
polar library has about 35 large macro- 
cells, including bit-slice processors, se- 
quencers, multipliers, 2-K blocks of ran- 
dom-access memories with &-ns speeds, 
and 80-K sections of read-only memory. 
The internal gate delay of the bipolar 
macrocells is 300 ps. 

Growing library. The growing 
CMOS library currently has 10 DSP-ori- 
ented macrocells, including a 16-by-16 
multiplier, bit-slice processors, sequenc- 
ers, floating-point arithmetic logic units, 
register files, first-in/first-out circuits, 
24-K ROM blocks, and 44K RAM with 
15-ns access times. The number of 
CMOS macrocells—which have internal 
gate delays of 0.5 to 1 ns—are expected 
to more than double by year end. 

Honeywell’s design system—based on 
development work performed under 
VHSIC—also contains about 60 stan- 
dard-cell logic blocks representing con- 
ventional small- and medium-scale logic 
functions. “The macrocell movement is 
definitely coming, but it will not come 
completely into its own until you are 
talking about processing technologies in 
the l-um range,” states Pat Narendra, 
business director of DSP products. 

Both the bipolar and CMOS DSP 


—_ 





Large library. Honeywell's custom approach creates a macrocell 
library of commonly used components, such as arithmetic logic units, 
multiplexers, and random-access and read-only memory units. 


chips will be fabricated in a recently 
completed facility for 6-in. VHSIC-class 
wafers. The Colorado Springs plant is 
now being fully equipped for production 
later this year. The DSP processing 
technology actually yields minimum 
CMOS feature sizes of about 1 wm us- 
ing 1.25-ym lines projected from photoli- 
thography equipment. Furthermore, the 
process produces small metal pitches, 
with line and spacing approaching 1 um. 

This allows Honeywell to pack several 
complex DSP macrocells onto a single 
chip along with the necessary glue logic, 
on-board memory, and interconnect lines 
(see photo, p. 26). The application-tai- 
lored DSP components will have as 
many as 30,000 to 50,000 transistors on 
a die. Narendra says a 16-by-16 multipli- 
er (consisting of 4,000 gates) will fit on 
less than 20% of a die approaching 400 
mils on a side. 

A number of standard-cell vendors 
are now offering bit-slice processors and 
multipliers in CMOS libraries, but Nar- 
endra maintains standard 2-to-3-um pro- 
cessing technologies are unable to place 
all the needed functions on a single DSP 
chip. Keeping all the signal-processing 
blocks on a single chip provides higher 
speeds because there are no off-chip de- 
lays. It further lessens the complexity 
of DSP algorithms because pipeline reg- 
isters do not figure into the processing 
overhead, he adds. 

Perhaps the biggest ad- 
vancement, however, is Hon- 
j eywell’s DSP design system, 
which blends the use of fixed- 
| dimension standard cells and 
‘flexible’ VHSIC-class macro- 
cells. The CAD methodology 
automatically splits open ma- 
erocells whenever more rout- 
ing paths are needed, keeping 
the die smaller and intercon- 
nect delays at a minimum. 

The front-end design-capture 
portion of the CAD system is 
/ now being placed on commer- 
cial work stations. Automatic- 
| placement and routing soft- 
/ ware is executed in Colorado 
Springs on a Honeywell 
DBS88 mainframe. (Placement 
for the DSP macrocells is done 
manually; routing is done auto- 
matically. Placement and rout- 
ing of the simpler standard 
cells are both done automatt- 
cally by the mainframe.) 

The turnaround time on DSP 
designs is expected to be six 
months when the operation is 
in full production. “We are 
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Tight quarters. Honeywell’s new DSP technology yields minimum CMOS sizes of about 1 um, 


and spacing that approaches 1 um, so several complex DSP macrocells can fit on one chip. 


looking to drive DSP custom-chip devel- 
opment costs down into the couple-hun- 
dred-thousand-dollar range. A year ago, 
with the VHSIC efforts you were talk- 
ing about $1 million to $5 million per 
chip,” Narendra says. 

In the future, Honeywell also plans to 
combine some npn bipolar circuits on 
CMOS chips. “We have found that use- 
ful when you are doing special-purpose 
analog functions combined with digital 
circuits on the same die,” he says, refer- 
ring to Honeywell's BMOS (bipolar-en- 
hanced MOS) process disclosed at last 
month’s Custom Integrated Circuit Con- 
ference in Portland, Ore. 

AT&T’s plans. Semiconductor offi- 
cials of AT&T Technologies are now for- 
mulating plans to enter the commercial 
DSP fray. Since the late 1970s, Bell 
Labs has been developing digital signal- 
processing products for internal use in 
AT&T’s military-system applications. W. 
Patrick Hays, supervisor of DSP design 
at Bell Labs in Holmdel, N.J., says de- 
sign-automation systems have _ been 
used in recent years to create applica- 
tion-specific chips, but emphasis remains 
just as heavy on programmable general- 
purpose processors. 

Programmable chips are easier to de- 
bug than tailored silicon solutions, he 
notes, and the high volume of general- 
purpose chips leverages long-running 
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production runs against the cost of fine- 
line processing technologies. 

“Still, I would have to agree that the 
balance is shifting gradually in favor of 
application-specific designs with CAD 
advances being the change in the equa- 
tion,’ Hays adds. Bell’s DSP chips—in- 
cluding the newest general-purpose 32- 
bit product, made from 1.5-um n-MOS 
and capable of performing 8 million 
floating-point operations per second— 
are being used in AT&T telecommunica- 
tions, speech analysis, speech synthesis, 
and voice-recognition applications. No 
date has been set for AT&T’s planned 
entry into commercial DSP chip mar- 
kets. —J. Robert Lineback 


SATELLITES 


LANDSAT OPERATORS 
SEEK $250 MILLION 
FEDERAL SUBSIDY 


Washington 
ioe to revive the foundering 
Landsat satellite system shifted to 
Capitol Hill in mid-June as the system’s 
current and former operators made 
their case for a $250 million government 
subsidy to develop two satellites and to 
build a new ground station. 
Summing up the attitude of most law- 


























makers at a hearing before the House 
Committee on Science and Technology, 
Rep. Bill Nelson (D., Fla.) maintained 
that the transfer of Landsat to the pri- 
vate sector marks “the beginning of a 
new space industry.” Although some 
committee members question some as- 
pects of the agreement between the 
Commerce Department and Earth Ob- 
servation Satellite Co. (EHosat) an- 
nounced last month, chances for House 
passage authorizing the subsidy were 
pretty good, said a committee source. 
The Senate Commerce Committee has 
already approved a $295 million authori- 
zation bill for Landsat commercialization 
and the Office of Management and Bud- 
get has dropped its opposition to the 
transfer [ElectronicsWeek, May 27, 
1985, p. 14] 

Ten-year program. Under the deal, 
as Eosat president and chief operating 
officer Charles P. Williams testified, his 
company will take over operation of the 
Landsat 4 and 5 systems and deploy 
Landsat 6 and 7. For the latter, their 
thematic-mapper instruments—enhanced 
multispectral scanning devices that pro- 
vide digitized, seven-band pictures with 
30-meter resolution—will be upgraded to 
improve the resolution of the black and 
white scanning band to 15 m. 

A new on-board processor would al- 
low thematic-mapper data to be com- 
piled on a larger scale. Each satellite 
would have a five-year design life. 

Landsat’s photographs of the Earth’s 
surface are used to forecast crops and 
locate mineral deposits. About 25% of its 
data is purchased by government agen- 
cies while the bulk of the remainder is 
used by firms involved in oil, natural 
gas, and mineral exploration. 

The proposed ground station would 
improve the system’s data-processing 
capability from the current rate of 18 
scenes per day to 50 scenes. For smaller 
end users, processing of partial scenes 
would be possible, according to Warren 
D. Nichols, a vice president of Hughes 
Aircraft Co., one of the partners in the 
satellite project. 

The commercialization of Landsat 
stems from the passage last June of the 
Land Remote Sensing Commercializa- 
tion Act. Since then, the Commerce De- 
partment has been negotiating to trans- 
fer the system to the private sector. EKo- 
sat, an Arlington, Va., partnership 
formed by Hughes and RCA Corp.’s As- 
tro-Electronics Division, was recently se- 
lected over six other firms, including 
runner-up Eastman Kodak Co., to take 
over the satellite system operated by 
the government since 1972. Hughes will 
manufacture the sensors while RCA will 
design and build the spacecraft. 

Wilhams stressed “the importance of 
immediate program implementation and 
the potential erosion of U.S. leadership 
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in remote sensing,” referring to French 
and Japanese satellite programs that 
Williams described as “heavily subsi- 
dized.”” The launch of the French Spot 
Image system is planned for October 
[ElectronicsWeek, March 25, 1985, 
p. 25]. 

The hearing ostensibly was held to 
determine whether the Landsat transfer 
represented a good deal for the Ameri- 
can taxpayer. Anthony J. Calio, deputy 
administrator of the National Oceanic 
and Atmospheric Administration, Land- 
sat’s former operator, testified that Ko- 





COMPUTER-AIDED DESIGN 


COMPETITION BUILDS TO 
SPEED LOGIC SIMULATION 






St. Paul, Minn. 

his week’s Design Automation Con- 

ference in Las Vegas promises to of- 
fer hope to engineers searching for 
ways to crack the design bottlenecks im- 
posed by such computation-intensive 
tasks as logic and fault simulation. A 
trend toward more application-specific 
hardware accelerators to meet those 
needs picked up speed at the recent 
Automated Design and Engineering for 
Electronics show in Anaheim, Calif. 
[ElectronicsWeek, March 11, 1985, 
p. 20]. That trend looks certain to contin- 
ue in Las Vegas. 

A number of new hardware accelera- 
tor packages are set for introduction at 
the DAC by work-station-systems ven- 
dors including Valid Logic Systems Inc. 
and Cadnetix Corp. But one of the hot- 
test debates might come at the high 
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sat will fund all capital costs over $250 
million. 

“We are confident there is no situa- 
tion in which the [Reagan] Administra- 
tion would come to you for any addition- 
al funding for this contract,” he told the 
committee. 

Because of stiff foreign competition, 
“Eosat is going to be in a very tough 
marketing position,’ Rep. Robert Walk- 
er (R., Pa.) maintained at the hearing. 
But Calio responded, “The partners be- 
lieve there is a potential market for re- 
mote sensing.” —George Leopold 


end, where the processing capabilities 
claimed by the vendors will reach a level 
of millions and even beyond a billion 
events per second. By contrast, most 
conventional software-based logic-simu- 
lation packages run at speeds of only 
2,000 to 4,000 events/s. 

Until now, the extreme high-end 
realm of commercially available hard- 
ware logic simulators has been exclu- 
sively the domain of Zycad Corp., a 
four-year-old Contro! Data Corp. spmoff 
[EHlectronicsWeek, Feb. 25, 1985, p. 44]. 
The St. Paul company has held sway in 
the market with its LE-1000 series, built 
with supercomputer design expertise 
that was born at Control Data. Since the 
LE-1000 was introduced in 1982, the sys- 
tem’s unmatched capabilities have made 
it a popular item among sophisticated 
users with very large simulation needs. 










Zycad has sold multiple LE-1000 sys- 
tems, for example, to customers includ- 
ing Digital Equipment Corp., Data Gen- 
eral, and Texas Instruments, among 
others. 

Off-the-shelf contender. But at the 
DAC, Zycad will lay eyes on at least one 
new challenger, and the confrontation 
will pit the power of custom very-large- 
scale-integration circuitry against Zy- 
cad’s approach of using largely off-the- 
shelf components in its proprietary, 
pipelined, highly parallel designs. 

The new entry is three-year-old Silicon 
Solutions Corp. With limited production 
planned for December, the new Mach 
1000 Logic and Fault Simulation Engine 
from the Menlo Park, Calif., firm is 
based on a design using a set of 10 
custom VLSI chips fabricated m_ high- 
performance MOS, and each integrating 
some 20,000 transistors, says product 
marketing manager Russell B. Hall. The 
result, he contends, will be price-perfor- 
mance figures that will beat Zycad’s. 

Like Zycad’s LE-1000 line, Silicon So- 
lutions’ new product will take a modular 
approach. offering the Mach 1000 in ver- 
sions containing from 1 to 32 processing 
boards. At the top end, the 382-board 
Mach 1000 will play in the same league 
as Zycad’s LE-1032 by offering 15-mil- 
lion-events/s processing on designs of 
up to 2 million gates. The 32-module Zy- 
cad system, by contrast, crunches 16 
million events/s on up to 1.6 million 
gates. 

Prices for the top end of the Mach 
1000 line are not yet firm, but will be 
set to beat the LE-1032’s $2.1 millon 
price tag, Hall assures. What’s more, he 
contends that for some low board-count 
configurations, the Mach 1000 will offer 
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the same capabilities for a fifth of the 
cost of the Zycad LE-1000 line. Algo- 
rithms embedded in the Mach 1000 hard- 
ware are based on Cadat simulation 
software supplied by HHB-Softron of 
Mahwah, N.J. 

Both ends of line. But just as Silicon 
Solutions is preparing its leap into the 
market, Zycad is countering with new 
product announcements of its own at 
both the high end and the low end of its 
line (see “Getting simulators on the en- 
gineer’s desk,” p. 27). Last month, Zycad 
said it will raise the stakes even further 
early next year when it plans first delivy- 
erles of a new accelerator product 
known as the System Development En- 
gine (SDE). To be specified at a blazing 
1 billion-plus events/s for logic simula- 
tion of up to 1.5 million gates, Zycad 
says the system will for the first time 





ROBOTS 






Seoul 
Ares may make innovative ro- 
bots and the Japanese may make 
the most robots, but the Koreans appear 
to want to make the cheapest robots. 

Daewoo Heavy Industries Ltd., a 
member of the giant Daewoo Group of 
Korea, recently began marketing an arc- 
welding robot for 20% to 30% less than 
equivalent robots being sold by Japa- 
nese and U.S. companies. Daewoo 
claims that this is the first made-in-Ko- 
rea robot. It was designed by Young- 
kook Kang, a Korean native who re- 
turned after helping to design the navi- 
gation and control subsystems for the 
National Aeronautics and Space Admin- 
istration’s space shuttle and is now ex- 
ecutive managing director of Daewoo 
Heavy Industries. 

The Nova 10 welding robot has a five- 
axial rotating arm (a sixth axis is option- 
al), driven by a de servo motor, and 
boasts a rotation of 150° at a speed of 
96°/s. It has five central processing 
units, four 16-bit 68000 microprocessors, 
and one 8-bit Intel 8050 chip driven by 
two software packages—one for arc 
welding and another for palletizing, or 
material handling. The Nova 10 can be 
adapted to use arc sensors and other 
vision sensors. The maximum load ¢a- 
pacity is 10 kg, and the are welding ap- 
paratus has a repetitive positioning ac- 
curacy of 0.2 mm. 

Nothing new. None of this, of 
course, is new to the world. Yaskawa 
Electric Manufacturing Co. in Japan 
(which has ties with Hobart Brothers 
Co. in the U.S.) offers its Motoman- 
L10W, a five-axis welding robot of simi- 
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Now IT’S KOREA’S TURN 
IN THE ROBOT MARKET 












allow a designer to simulate an entire 
electronic system, including software, 
before going to prototype hardware. 
Tentative pricing is set at $2.5 million. 

“Tl believe it when I see it,” re- 
sponds Silicon Solutions’ Hall of Zycad’s 
SDE plans. “There’s significant engi- 
neering risk to whatever their approach 
is on that one.” 

But for Zycad’s part, product market- 
ing manager David W. Allenbaugh says 
that “much of the nitty-gritty design 
work [on the SDE] is all done. We’ve 
checked out the algorithms and I’m con- 
fident we can meet those numbers.” He 
also points out that Zycad is not only 
moving at the top end to maintain its 
leading market position, but will also 
compete with the low end of the forth- 
coming Silicon Solutions line with its 
two new systems. —Wesley R. Iversen 


lar size. The Yaskawa machine has 90° 
more rotation and about the same up- 
per-arm and lower-arm mobility, and, 
driven by two Intel 16-bit CPUs, it has a 
larger programming capacity as well as 
3-d and mirror-image shifting functions. 
It retails for $28,000. Though Daewoo 
refused to reveal the list price for its 
Nova 10, Kang did say it was competi- 
tively priced with the Motoman. 
Despite competition from more sophis- 
ticated, albeit more expensive, Japanese 
and American robots, the Daewoo robot 
managed to excite some interest at the 
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First born. Daewoo’s new welding robot signals a new stage in the development of K 









Robots 9 conference held in Detroit ear- 
ly this month, says Kang. The two mod- 
els Daewoo brought to the show were 
“sold on the spot” to firms in the auto- 
motive support business, he says. Kang 
was reluctant to reveal prices or predict 
unit sales this year, but a Daewoo 
spokesman did say that the firm could 
be exporting the robots by the end of 
the year. 

The Daewoo Group, founded only in 
1967, is the youngest and perhaps most 
aggressive of the Korean chaebol, or 
conglomerates. Consolidated sales last 
year reached $5.12 billion (Daewoo 
Heavy Industries Ltd. had sales of $430 
million). 

Importance. The importance of the 
Daewoo robot is greater than the prod- 
uct alone: the machine signals a new 
stage in the development of Korean 
high-tech capabilities. Daewoo is appar- 
ently the first Korean firm to build a 
robot from scratch, without outside 
technical assistance. The firm began 
producing the robots a year ago and 
uses five in its own factory for produc- 
ing railroad rolling stock and lift trucks. 
The company shipped its first unit in 
mid-June to the leading Korean steel 
concern, Pohang Iron and Steel Co., and 
just completed its first batch of 10 
robots. 

Daewoo is not the only Korean firm 
seeking to develop production robots. 
The Hyundai Group, the leading Korean 
automaker, formed an agreement last 
May to acquire robotics technology from 
the small Japanese firm, Nachi-Fujiko- 
shi Corp., in Toyama City. Hyundai will 
install the robots it makes with Nachi 
know-how in its auto plants in Korea. 
Samsung also has also been working on 
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high-tech capabilities. The company is the first Korean firm to build a robot from scratch. 
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does not yet have a product to report. 

It is ironic that Korea is turning in- 
creasingly toward capital-mtensive _§la- 
bor-saving devices such as robots. The 
country is known for its average indus- 
trial-worker wages that are a third of 
those in Japan and less than a fifth of 
the $25 an hour that U.S. workers get. 
Yet Japan was in a similar position 17 
years ago when it entered the robot 
market, and has since surged forward 
to become the world’s leader in robot 
production. In 1984, Japan produced 
27,000 playback and programmable ro- 
bots, reports the Japan Industrial Robot 
Association in Tokyo. The U.S. produced 
about 14,000. By 1986, over 65% of the 
robots employed in Japanese industry 
will be insertion robots, used primarily 
in the electronics industry. 


VIDEO PHONES 


SYSTEM HELPS DEAF 
‘SPEAK’ ON PHONE 





Colchester, England 
TT. deaf can communicate in person 

by using a combination of sign and 
body language or by lip reading, but 
they are almost without resources when 
it comes to greater distances. Now help 
is on the way: Essex University’s De- 
partment of Electrical Engineering has 
in operation an experimental video sys- 
tem for the deaf that runs over normal 
telephone lines. 

A camera, screen, and—at the heart 
of the system—a clever video-compres- 
sion system that works at 8 kb/s do the 
trick. The data rate is eight times 
lower than that of commercial vid- 
eo-compression systems. To be 
sure, the system does not provide 
full gray-scale images, but its car- 
toon-like pictures, similar to pencil 
sketches, do come through with 
enough clarity for sign language. 
And they come fast enough for 
communication at normal rates. 

It is possible that conventional 
video-compression systems, trans- 
mitting gray-scale images, may 
one day be used for the deaf. But 
for the moment there are two 
snags. First, the gear is expen- 
sive. And second, the picture 
tends to smear as the “speaker” 
moves, a problem when trying to 
read sign language. 

“It is so bad that when a user 
gets up, he can disappear alto- 
gether for a second or more,” ex- 
plains Don Pearson, who heads 


the Essex research. The reason: Getting t the picture. Essex University’s ane compresses 
most compression techniques ex- video signals to send over phone lines as cartoon- like images 
ploit redundancy in the image, so deaf users can read lips or sign language on a screen. 
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developing an in-house robot, though it 


By putting im robots while wages 
were still low, the Japanese have been 
able to leverage a double advantage— 
lower wages and higher capital spend- 
ing—against their U.S. competitors to 
achieve cost reductions that are unheard 
of in the U.S. and Europe. The Koreans 
may eventually do the same. 

The development of a Korean robotics 
industry is inevitable, says Tony Moyer, 
a robotics industry analyst with W.I. 
Carr & Sons (Overseas) Ltd., in Tokyo. 
Daewoo, which he characterizes as am- 
bitious, is moving broadly into heavy in- 
dustry (it already has extensive elec- 
tronics interests), and may in the future 
become an important competitor for the 
Japanese in the low end and middle of 
the robotics business. But in the high 
end, Moyer says, “The Koreans have a 
way to go yet.” —Jonathan Joseph 


transmitting only the difference from 
image to image. So when the picture 
changes suddenly, the electronics is 
caught short. 

One solution is to transmit only the 
information needed to cue a deaf per- 
son. So the Essex setup sends only out- 
line images, updated eight times a sec- 
ond. Pearson and co-researcher John A. 
Robinson have moved the technique an- 
other step nearer to practicality by turn- 
ing a standard 625-line image directly 
into a black and white video signal. Be- 
cause they are monochrome, images can 








be conveniently transmitted using the 
Group 3 facsimile protocols of the Inter- 
national Telephone and Telegraph Con- 
sultative Committee. 

The Essex system employs a new 1m- 
age-processing algorithm and_ special- 
purpose hardware to run it. Early at- 
tempts at extracting image outlines 
have worked by detecting edges. That is 
simply done, but there are problems. 
“Features such as chins and noses do 
not project into edges and give double 
lines,” explains Robinson. So the Essex 
researchers detect luminance valleys, 
which occur when a facial plane falls 
into the viewer’s line of sight. 

Pixels compared. With the Essex 
hardware, the TV image is first digi- 
tized using a 6-bit gray scale. Then it is 
scanned a pixel at a time by comparing 
neighboring pixels to see if any are sig- 
nificantly brighter. Results for each of 
the eight surrounding pixels are passed 
to a lookup table where the logic hunts 
for a minima. This process continues to 
build up a luminance contour line. The 
processing circuitry, built from static 
random-access memories and low-power 
Schottky logic, is heavily pipelined and 
can work in real time. 

As yet, no effort has been made to 
actually transmit down a telephone line. 
However, trials with the deaf were first 
carried out in England at the Royal Na- 
tional Institute for the Deaf and the re- 
sults were published in 1976. Since then, 
work has been pushing along simulta- 
neously in Britain, France, and the U.S. 

At Essex, the basic data rate in the 
lab is 4.8 to 9.6 kb/s, but when facsimile 
protocols are added, this would be in- 
creased somewhat. The technology, says 
Pearson, is still some years away from 
being marketed. A commercial 
setup, he says, would use a small, 
cheap, solid-state camera, a low- 
cost, 64-line, liquid-crystal display, 
a single-chip modem, and a data- 
compression circuit on a single 
chip. “It would have to sell for a 
couple of hundred dollars,” Pear- 
son estimates. 

By then, too, systems of this 
sort could run on the Public 
Switched Telephone Network at 
9.6 kb/s or on an ISDN link at 64 
kb/s. Meanwhile, video conferenc- 
ing service is advancing. Europe 
now has a 2-Mb/s standard, and 
plans are afoot to move to slower 
rates and therefore narrower 
bandwidths. 

This possibility worries Pear- 
son, because bandwidth can be re- 
duced only by trading off tempo- 
ral or spatial resolution. If tempo- 
ral resolution, the effect that 
causes smearing, is too low, the 
deaf could be left behind by any 
new standards. —-Kevin Smith 
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THE FIRST PRACTICAL NON-VON | 





NEUMANN COMPUTER IN FULL SWING. | 





EC's NEDIPS— NEC Data- 
Flow Image Processing 
System—the world’s first 
practical non-Von Neumann com- 
puter is performing well at a remote 
sensing technology institute 
in Tokyo. 

NEDIPS was originally developed 
for processing Image data from 
satellite-borne synthetic aperture 
radar. It has reduced processing 


time to about 3 hours from over 100 
hours required by conventional 
mainirames. 

Our data-flow computer 
features three advantages over 
sequential processing. First, 
system performance is virtually 
unlimited by memory input/output 
speed. Instructions are executed 
in parallel automatically. 
Programming and debugging 


are easy because it adopts a 
functional language. 

NEDIPS, with a minicomputer 
like NEC's MS serving as a host 
computer, consists of an efficient 
data-flow processor and memory 
subsystem which is expandable to 
64 Mbytes. Maximum processing 
speed is 159 MFLOPS. Superior 
speed and programming ease 
make the system highly suitable 
for diverse scientific calculations 
such as dynamics simulation 
and differential equations, signal 
processing and general image 
processing. 


Cs 


Computers and Communications 





“NUMBER 133 








~ -V20/V30 FEATURE 
EXTENSIVE CMOS 
PERIPHERALS. 


he first 16-bit members of 
| ~NEC’'s V-Series CMOS micro- 
processor family are available 

with CMOS peripherals. The 8-bit 
external bus V20 and full 16-bit V30 
fit into most existing systems and 
upgrade performance substantially. 

The V20 and V30 feature dual 
data bus architecture and other 
hardware refinements to provide 
outstanding speed. The 101]-instruc- 
tion set includes bit operations, bit 
field operations, packed decimal 
operations and stack manipula- 
tions. Power consumption rates a 
low 300mW in operation and 50mW 
for standby. 

Comprehensive CMOS peripher- 
als complement CMOS V20/V80. 
A CMOS coprocessor (floating point 
processor) and advanced DMA con- 
troller are well under development. 

System performance is further 
boosted with a multi-tasking Real 
Time OS. Development tools 
include an In-Circuit Emulator, 
Relocatable Assembler, Pascal 
and C compilers. 

The V20 and V30 are to be alter- 
nately sourced by Zilog Inc., and 
sony Corp. 
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LARGE-CAPACITY 





INFORMATION 





DISPLAY PACER. 





T he new NEC D4a Information 
Display Pager packs state- 
of-the-art technology intoa 
credit card-sized unit weighing 
only 100 g(8.5 02). 

It receives, displays, and saves 
a total of 12 messages up to 
a maximum total of 
416 characters. 
The maximum 
single message 
length 1s 352 
characters. Each 
message appears 
onthe 5x 7 dot 
matrix Liquid Crystal 
Display (LCD), 16 char- 
acters atatime. These 
features enable detailed messages 
or instructions to be communicated 
to the IDP user. 

Up to eight current messages 
can be saved and recalled from 














the PORTAL memory. An additional 
four Important messages can be 
selectively shifted to the VAULT 
memory, which protects them from 
being overwritten. 

The two unique addresses 
assigned to each unit provide both 
information display and priority 
tone-only services to the users. 

One of four optional alert modes 
is selectively programmed into 
each unit. The ‘‘Silent 
secretary’ mode 
delays received 

messages until it 
is convenient for 
the user to re- 
view them. Also, 
the number of 
messages 
received while in 
—_— this mode will be dis- 
pesed on the LCD.''Visual Alert", 
with a blinking red LED, displays 
and saves Incoming messages 
inmemory. ‘Quiet Alert’ soundsa 
low-level alert tone. ‘Vibration Alert”’ 
blinks the LED and vibrates while it 
displays and saves incoming 
messages. 





NEC TO SUPPLY FIVE EUTELSAT AND 





TWO SMs EARTH STATIONS. 





Ss part of the European Com- 
munications Satellite (ECS) 


system, NEC is supplying 
earth stations for five member 
nations of the European T'elecom- 
munications Satellite Organization 
(EUTELSAT). Austria, Portugal, 
Switzerland and Turkey have 
ordered complete satellite com- 
munications systems, including 
TDMA/DSI (digital speech inter- 
polation) terminal equipment. NEC 
has already supplied to Belgium a 
high-performance 18-meter diame- 
ter dish antenna and low-noise 


amplifier subsystems. 

The latest digital technology will 
be used for telephone transmission 
to effectively use satellite transpon- 
ders. The TDMA/DSI system will 
permit each station to transmit fora 
fraction of asecond using the whole 
bandwidth of the transponder. The 
EUTELSAT series of satellites also 
forms a special network called the 
Satellite Multi-Service (SMS) System 
primarily for business users. NEC 
has also received orders for two 
SMS and two TV uplink earth stations 
from Norway. 


NEC 


NEC Corporation 











ELECTRONICS PROBING THE NEWS 


BATTERED INDUSTRY 
LOOKS TO 1986 
FOR SIGNS OF AN UPTURN 


STYMIED BY A DRASTIC BUSINESS DROP ACROSS ALL SECTORS, 

















Ww computer and semiconductor 
makers getting clobbered by one 
of the deepest business downturns in 
nearly two decades, the big question be- 
ing asked by electronics industry execu- 
tives is: when will their companies get 
back on the growth track? About the 
only answer now for most of them is 
that it won’t be this year. 

Buffeted by declining orders, the 
prospect of dwindling backlogs, and the 
stubbornly high level of the dollar 
against overseas currencies, U.S. execu- 
tives are now starting to cut into their 
corporate muscle—they’ve already 
trimmed all the fat—to survive 1985. 

Most of these executives have written 
off the final six months of the year, and 
look hopefully to a turnaround in 1986. 
“T think for the next 6 to 12 months, 
business will be tough—maybe longer,” 
says Tom Ells, U.S. marketing vice 
president at Texas Instruments Inc.’s 
Data Systems Group in Austin, Texas. 

Businessmen in Western Europe and 
Japan, although not suffering to the 
same extent as their U.S. counterparts, 
know that their turn will inevitably 
come, as the slump in the biggest mar- 
ket in the world ripples over to their 
sides of the oceans. 

Great expectations. To be sure, few 
executives six months ago thought that 
1985 would be as strong a year as 1984, 
the first full year of economic expansion 
following the recovery from the reces- 
sion of 1980-82. A record increase of 54% 
in the worldwide production of integrat- 
ed circuits, for example, could not be 
matched. And indeed, the chip industry 
is now stagnating its way through one 
of the worst downturns in its nearly 40- 
year history. 

But executives—and market research- 
ers—did expect 1985 to be a strong 
year. And equipment vendors and com- 
ponent suppliers planned accordingly. 
They are paying the price now for their 
optimistic business plans. “It’s a much 
more disappointing year than anyone 
foresaw,” says a normally optimistic 
Charles Thompson, vice president and 
director of world marketing at Motorola 
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U.S. COMPANIES ARE WRITING OFF THIS YEAR 


> ™~ Z 


Inc.’s Semiconductor Product Sector in 
Phoenix, Ariz. 

As the U.S. economy moves through 
its third year of recovery and expansion, 
business momentum in general is slow- 
ing. The example of this most frequent- 
ly cited by executives at electronics 
firms is that of capital spending. 

A survey by the McGraw-Hill econom- 
ics department in March and April 
found that corporations had cut their 
1985 growth projections from just two 
months earlier. In January and Febru- 



























































ary, U.S. companies planned to boost 
capital spending by 10.9%. In the later 
survey, this rate dropped to 9.9%. 

One result: users of electronics prod- 
ucts ranging from personal computers 
to communications equipment to test 
gear have drastically slowed down their 
purchases, causing the component pipe- 
lines to back up. 

Another problem compounding the in- 
dustry’s problem, thinks one executive, 
were uncertainties on the part of poten- 
tial customers about the Reagan admin- 
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istration’s new tax plan. “There was a 
desire to wait and see what the tax plan 
would look like,” says Richard L. Her- 
ander, senior vice president of finance 
at Intecom Inc., Allen, Texas, a pioneer 
private-branch-exchange maker that in 
March laid off 200 people. 

With the plan out in the open, Her- 
ander is optimistic that this confusion 





SEMICONDUCTORS 


CHIP SALES IN 1985 
COULD FALL 25% 






nxious chip makers are beginning to 

fear that the much-scrutinized 1985 
semiconductor business—the watched 
pot that so far has shown no signs of 
boiling—might never even make it to 
the lukewarm stage. 

Semiconductor makers wait uneasily 
for end-equipment markets to show 
signs of an improvement that was ex- 
pected to show up in the second quarter. 
“The buying public, whether business or 
individual, seems to be in a wait-and-see 
position relative to how it will use com- 
puters in the future,’ worries M. Doug- 
las Rankin, vice president for worldwide 
sales at Signetics Corp. in Sunnyvale, 
Calif. “So much new equipment has 
come out in the past two years that 
people are having trouble absorbing it. 
It will sort itself out and start growing 
again, but for now we are in a plateau 
in computer shipments that will last 
some time.” 

With the second quarter ending, 
showing no improvements, befuddled sil- 
icon merchants expect sales to stay fro- 
zen at greatly depressed levels this sum- 
mer while most of the electronics indus- 
try takes a respite during the 
traditional mass-vacation 
months. Two weeks ago, the 
Semiconductor Industry Asso- | 
ciation added the month of | 
May to the casualties of a fall- | 
ing book-to-bill ratio. The | 
much-watched business indica- | 
tor resumed a downward path | 
in May, hitting 0.72:1, com- | 
pared with April’s flat perfor- | 
mance of 0.77:1. | 

Industry projections of 1985 | 
worldwide chip sales now over- | 
whelmingly expect negative | 
growth in revenues from ship- 
ments, ranging from -2% to as | 
low as -25% from 1984’s record | _ 
sales of nearly $26 billion. In | 
the second quarter alone, the | 
SIA now projects billings will | 
be only $9 billion, 20% less | 
than a year ago. In an Elec- | 
tronics poll of industry leaders | 
this month, most indicate only | 





may subside in the second half, causing 
a new wave of equipment purchases. “I 
believe we will see an increase in capital 
spending because people want to take 
advantage of the favorable benefits this 
year rather than deferring it to next 
and possibly losing it.” 

It can’t happen soon enough for the 
beleaguered electronics industry. 


two semiconductor segments are per- 
forming up to expectations: automotive 
and military business. 

“A year ago, we still had great eupho- 
ria. We were shipping at all-time re- 
cords,’ says Joseph van Poppelen, mar- 
keting vice president of National Semi- 
conductor Corp. in Santa Clara, Calif. 
“Bookings had started down, but we 
figured that was an adjustment to back- 
log. We were at the peak of the wave. 
We had some suspicions, but our cus- 
tomers were belying them by accumu- 


lating inventory. 


“I’ve been in this business for 31 
years, and I have never seen anything 
as bad as this. It dropped off a cliff— 
percentage and dollars,” he adds, echo- 
ing the dismay of many long-time semi- 
conductor executives in the U.S. 

Spending orgy. Almost to a man, in- 
dustry leaders in the first half of the 
year stopped calling the 1985 slump “an 
inventory-adjustment period” and are 
now blaming low chip prices on the in- 
dustry’s orgy of capital spending and a 
glut of wafer-fabrication lines. The fal- 
tering personal computer business gets 


WORLDWIDE SEMICONDUCTOR SALES 











most of the blame for starting the 
slump, but chip producers report nearly 
all segments of equipment markets are 
taking fewer deliveries than anticipated. 
And now, the once-promising deregulat- 
ed-telecommunications industry is begin- 
ning to show signs of a slide, notes Bru- 
no Pagliuca, vice president and director 
of worldwide semiconductor marketing 
at Texas Instruments Ince. in Dallas. 

Bad forecasts. Projecting a drop of 
20% in total U.S. chip sales this year, 
Donald W. Brooks, president of Fair- 
child Camera & Instrument Corp., 
blames overcapacity on “some of the 
truly ludicrous forecasts going around 
the industry” that he complains “have 
dragged not only investors but compa- 
nies and countries into this marketplace. 

“A by-product is that capital invest- 
ment is way out of line with revenue 
levels and growth rates that one would 
realistically anticipate. Now, we’re faced 
with three to five years of surplus ca- 
pacity, significant price pressures, and 
profitability problems in the industry.” 

Overseas, semiconductor operations in 
Europe and Asia are feeling the impact 
of the tail-spinning sales and overbuilt 
capacity. A recent poll of Japanese 
firms shows producers optimistic for a 
fourth-quarter recovery leading to a 
general market upturn in 1986, based on 
assumptions of a stronger U.S. econom- 
ic growth and new IBM Corp. Personal 
Computer products. But part of the 
hopeful scenario has been dashed with 
IBM’s gloomy prognosis of a less-than- 
expected growth in the second half and 
rumors that it has postponed the intro- 
duction of the so-called PC-2. 

Japan’s Ministry of International 
Trade and Industry says the nation’s in- 
tegrated-circuit production is expected 
to register only slight growth in 1985. In 
the first three months of the 
year, Japan produced $1.92 bil- 
lion worth of ICs, MITI says. 
In 1984, the figure was $7.43 
billion, up 73.2% from 1983. 

Exports of ICs from Japan, 
which totaled $3.17 billion last 
year, hit only $748 million in 
the first quarter. This project- 
ed annual rate of $3.0 billion 
reflects a negative growth for 
1985, projects the nation’s Min- 
istry of Finance. Capital spend- 
ing, which hit record levels last 
year in Japan, is expected to 
now show its first drop in 
eight years during 1985. NEC, 
Hitachi, and Mitsubishi have 
all said they will hold spending 
to 1984 levels, while Toshiba, 
Fujitsu, Matsushita, and Oki 
all plan cuts in 1985. 

In Europe, semiconductor 
markets continue their tradi- 
tional lag of other world mar- 
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ket conditions by holding up generally 
stronger at midyear, report sources 
there. After near-record growth in 1984, 
European markets are expected to grow 
a mere 2% in 1985 from last year’s $4.8 
billion and to see a 16% recovery in 
1986, according to Dataquest Ltd., based 
in London. 
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“We have only 
had two months 
where — book-to-bill 
ratios have fallen 
below 1:1, but now 
it is back up again,” 
maintains Melvin 
Larkin, technology 
director of Plessey 
Co. ple’s Engineer- 
ing and Compo- 
nents Division. “We 
are still planning 
for substantial growth but it is going to 
be tough to make budget,” he says. 
Part of Europe’s strength is that the 
continent has had no major personal 
computer manufacturing base that has 
collapsed, as in other parts of the world, 
notes the Central Association for the 
Electrotechnical Industry, Frankfurt. 
















Executives at Europe’s biggest chip 
makers—Philips in the Netherlands and 
Siemens AG in Munich—think the indus- 
try downturn is only a temporary cycle. 

But many U.S. chip makers see long- 
er-term impacts in the sudden price col- 
lapse in such markets as memories and 
commodity logic. Englebert Kehren, 
strategic planning director at Mostek 
Corp. in Carrollton, Texas, says the ac- 
tual bit usage of memory chips is up 
80% over 1984, but “because of the ex- 
cess inventory that was available, prices 
have dropped by more than a factor of 
four. So, if you look at the bottom-line 
dollar figure in the U.S., the market is 
going to be down between 15% to 20% in 
dollars.”” He expects prices to firm up 
starting in 1986, but excess capacity is a 
problem “we will have to face over the 
next couple of years.” 





COMPONENTS 





f times are hard for makers of com- 

puters, instruments, and other elec- 
tronics hardware, it figures they will be 
just as tough for the components manu- 
facturers that supply the parts that go 
into them. 

“Clearly, this year has not been any- 
where as good as last year,” says Fred- 
erick A. Krehbiel, executive vice presi- 
dent of Molex Inc., a Lisle, Ill., maker of 
terminals, connectors, and switches. “A 
year ago at this time, we expected to 
have a considerably better year than 
we've had,” Krehbiel says. 

For the firm’s next fiscal year, which 
begins July 1, he says, “we’re not ex- 
pecting a banner year, at least for the 
first six months. Based on our backlog 
and order activity, we see no 
signs that it will be more than 
flat for the next six months.” 

Echoing these feelings is 
David M. Baker, vice president 
of marketing at Amphenol 
Products Inc., also in Lisle: “If 
there’s going to be an upturn, 
we don’t see it happening be- 
fore the fourth quarter.” Right 
now, he says, “it’s very diffi- 
cult to see any signals that 
there’s an upturn coming.” 

Following a strong first half 
in 1984 and a slowing of the 
market in the second half last 
year, Amphenol had projected 
an upturn of about 10% for the 
first half of 1985 versus 1984’s 
second half. “It hasn’t turned 
out that way. Instead, business 
remains flat at the same de- 
pressed levels seen in last 
year’s second half,” says Bak- 
er. “Our major users are much 
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NO SIGNAL THAT UPTURN IS COMING 


off in their business and, corresponding- 
ly, our markets are flat.” 

Amphenol’s commercial and industrial 
business serves areas such as comput- 
ers and telecommunications, and “those 
sectors are not up to anybody’s expecta- 
tions,” Baker observes. The bright spot 
is the military and aerospace connector 
business, which Baker says is “doing 
quite well and is above our forecasts for 
1985,” although he declined to say by 
how much. 

International business has held up 
better than domestic business, the Am- 
phenol executive says. But even there, 
just in the last month or two, “we’re 
beginning to see the kind of stagnation 
that we saw at the tail end of 1984 in 
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the U.S.” Baker notes hopefully: “We 
expect 1986 to be a better year than 
1985. We hope the inventory glut that’s 
had a profound effect on 1985 business 
will pass away by then.” 

On target. Some are taking the 
downturn in stride. “The midyear busi- 
ness outlook is right on target with my 
1984 expectations,” notes John Deith, 
vice president of sales at International 
Rectifier Corp.’s Crydom Division, a re- 
lay maker in El Segundo, Calif. “We 
expect a dramatic increase in business 
from now throughout 1986,” as a result 


of expanded manufacturing capability 


and expected lower prices. 

Unlike the majority of U.S. firms, the 
mood of components companies in Japan 
is optimistic, primarily because 
of strong demand from the do- 
mestic consumer electronics 
market. For example, produc- 
tion of video cassette recorders 
in Japan will grow this year to 
about 30 million units from 
last year’s 27 million, even 
though exports are under pres- 
sure because of rising competi- 
tion from Korean VCR mak- 
ers. Japanese sales—in the 
U.S. especially—are facing 
downward pressure, thus ex- 
erting an indirect pressure on 
discrete production growth. 

Production of discrete de- 
vices in Japan in 1984 totaled 
$2.49 billion, up 45% over 1983. 
But for the first quarter of 
1985, production hit $583 mil- 
lion, up just 5.8% over last 
year’s first quarter, according 
to the Ministry of Internation- 
al Trade and Industry. 
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S* months ago, computer makers be- 
lieved they had it made in 1985. An- 
nual forecasts agreed that the world- 
wide computer industry might chalk up 
very good growth in 1985. But with or- 
ders and profits slding and merger 
talks blossoming amid a spate of plant 
closings, layoffs, shortened workweeks, 
and pay cuts, growth in many segments 
will be hard to achieve. Where there is 
growth, it will be lower than last year. 

This cloudy outlook has a few bright 
spots, for example, most of the Western 
European market and companies either 
lucky or smart enough to be in a niche 
business. For most, though, the pros- 
pect of a brighter second half of the 
year is also not good, with little or no 
improvement expected. 

The overall bleak picture comes from 
a consensus of views of indus- 
try executives in Western Eu- 
rope, Japan, and the USS. 
Nearly all the firms surveyed 
report a strong downturn in 
computer business. 

Even industry leader IBM 
Corp., in revising its earnings 
outlook several times in recent 
weeks, points to a worsening 
situation for the rest of the 
year. In his most recent state- 
ment, IBM president John F. 
Akers said the company’s prof- 
its in the first nine months of 
1985 will likely not meet those 
of the same period last year 
and “we may have to reassess 
the fourth quarter as well.” 
Yet earlier statements from 
IBM predicted a strong fourth 
quarter to pull the year’s prof- 
its above last year’s. 

In Japan, the overall data- 
processing market also is cool- 
ing off sooner than expected. By all ac- 
counts, the market will show slower 
growth in 1985 than was _ previously 
predicted. 

Late last year, the Japan Electronic 
Industry Development Association pre- 
dicted a minimum annual growth of 257% 
in the data-processing market until 1989. 
However, the leading economic newspa- 
per in Japan, Nikkei Shimbun (and its 
English-language weekly, The Japan 
Economic Journal), just completed a 
study that found only one Japanese 
company, Toshiba Corp., that will real- 
ize growth close to 25% this year. 

Barry May, an analyst with W.I. Carr 
& Sons (Overseas) Ltd. in Tokyo, says 
Japanese data-processing companies 
have been overstepping themselves in 
their sales predictions, and suggests 
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they may have to revise them. “Compa- 
nies are putting out incredibly bullish 
forecasts. Too bullish,” he says. 

Japan’s data-processing and peripher- 
als markets are becoming increasingly 
linked to the U.S. market, notes Peter 
Wollf, vice president of Prudential 
Bache Securities (Japan) Ltd. “Whereas 
last year there was a lag of three 
months between changes in the Ameri- 
can market and changes in Japan, now 
that gap is much less,” says Wollf. 

On the other hand, the European com- 
puter market is growing at a steady an- 
nual rate of between 12% and 15%, ac 
cording to Groupe Bull, France’s largest 
data-processing-equipment manufactur- 
er. “The general market pattern really 
hasn’t changed very much [since last 
year],” observes Gotz Vélmer, Bull’s di- 
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rector of customer relations. Main- 
frames, though showing respectable, 
steady growth, are bringing up the rear. 

Though the major European mar- 
kets—those of the UK, West Germany, 
Italy, and France—are each expanding 
at somewhere around the European av- 
erage, more spectacular growth is to be 
found in two less obvious countries. 
“Norway is getting an enormous push 
from North Sea oil, and I would say 
that this market is currently expanding 
by as much as 20%,” Volmer says. 
“Spain is preparing itself for member- 


ship in the European Community and is. 


investing heavily in computer systems.” 

Among mainframe companies in the 
U.S., Control Data Corp. has been 
rocked hard by the rough road slowing 
the industry. In the first quarter this 


year, CDC posted a loss of $9.2 million. 
Since the first of the year, it has cut 
back employment from 54,000 to 52,000 
worldwide, and there will be more lay- 
offs coming. CDC also implemented a 
10% salary cut starting April 1 for exec- 
utives above the rank of vice president. 

In contrast to CDC, Burroughs Corp. 
had a good year in 1984, with record 
revenues and orders as well as_ in- 
creased profits. Its first-quarter results 
continued that trend, says Kenneth Cal- 
menson, vice president of worldwide 
product marketing. He says earlier in- 
ternal projections for 1985 to date are 
about on the mark. 

Sperry Corp. reports good news in its 
mainframe business, particularly ship- 
ments of the top-end model 1100/90, 
which is stronger than predicted, says 
Jan Brundin, vice president of 
product strategy. 

But except for Compaq Com- 
puter Corp., growth in the per- 
sonal computer market seems 
to be screeching to a_ halt. 
Compaq continues to ride high 
on the wave of success it has 
been enjoying since it launched 
its first transportable model 
compatible with the IBM Per- 
sonal Computer. Unlike much 
of the personal computer in- 
dustry, Compaq reported a 
42% rise in its first-quarter 
earnings and a 54% jump in 
revenues. 

However, the rest of the 
personal computer manufac- 
turers face a market that is 
drying up and cutting deeply 
into profits. “We don’t do 
much forecasting, but we are 
doing worse than I thought 
we'd do,” says George Mor- 
row, president of Morrow Designs Inc., 
a San Leandro, Calif., maker of &-bit 
personal computers. 

For personal computers in general, “T 
think it’s going to get worse,’ Morrow 
continues. “Up until maybe the first 
part of this year, the big leaders were 
little companies that didn’t have re- 
sources to bleed, bleed, bleed. People in 
the game now are people like AT&T, 
Sperry, Apple, and IBM. With the excep- 
tion of Apple, they’re all dinosaurs—cut 
them in the middle, and it takes two 
weeks before either end knows some- 
thing’s bleeding. They can hold out a lot 
longer.” 

According to Morrow, the &-bit mar- 
ket is virtually extinct except for those 
value-added resellers that use it. The re- 
tail channels find these machines impos- 


Cie) 


sible to sell, despite the fact that they 
offer more computing power for the dol- 
lar. Morrow is now trying to design a 
16-bit machine that is cost effective—in 
the $1,500 range—that he hopes to an- 
nounce next year. 

The picture is not much better for 
personal computer makers in 
Japan, according to Yuichi Mu- 
rano, data-processing analyst 
with Dataquest Japan Ltd. 
“Personal computer sales are 
still flat and 1985 will be a bad 
year,’ Murano says. 

As for Europe, Ing. C. Oli- 
vetti & C., Italy’s leading pro- 
ducer of data-processing and 
office-automation systems, 1s 
optimistic about personal com- 
puters. ‘“We’re looking for 
growth of more than 60% in 
the Western European person- 
al computer market,” says En- 
rico Amiotti, manager of comparative 
economic studies in the company’s Cor- 
porate Economic Research Department. 
“But we’re also going to see a personal 
computer market that is much more 
segmented than we are used to. The day 
of the plain-vanilla [personal computer] 
is over, and we’re going to start seeing 
more different flavors.” 

Part of the general weakness in com- 
puter systems markets is a result of a 
general lack of confidence in the econo- 
my, says Tom Ellis, vice president of 
Texas Instruments Inc.’s Data Systems 
Group in Austin, Texas. As for the per- 
sonal computer segment, Ellis believes 
“there is an indigestion” problem in the 
Fortune 1,000 companies because so 
many machines were bought in a short 
period of time. Now, he says, companies 
are finding the next wave of users need 
more training and support. Companies 
attempting to link individual users’ com- 
puters with mainframes are finding the 
cost is about four to five times what 
they had planned. 

Other potential buyers are attempting 
to better understand the multiuser alter- 
natives, including minicomputer-class 
systems, the new machines based on In- 
tel’s 286 microprocessor and the entire 
local-area-networking issue. That all 
adds up to delays in purchases. 

A peripheral outlook. One barome- 
ter of future business activity in the 
computer industry as a whole is the 
sales level of floppy disks and peripher- 
al components, notes Dataquest’s Mura- 
no. These sales usually portend patterns 
six months ahead of the industry in gen- 
eral. “We feel the floppy-disk market 
bottomed out late last year,” he says. 
“Now, it is picking up just a bit.” 

He also sees some increase in compo- 
nents and other peripherals sales. Peri- 
pherals-sales predictions from Toshiba 
Corp. bear him out. Toshiba predicts a 
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50% rise in its peripherals sales in 1985. 

Murano points out that that 80% of 
the floppy disks and peripherals pro- 
duced in Japan go to the U.S. Therefore, 
his estimate is based to a large degree 
on an assessment (accurate or not) of 
U.S. market opportunities. 
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At Control Data’s Peripheral Products 
Co., president Lawrence Perlman says, 
“We thought [1985] business was going 
to be stronger than it is. Unless there’s 
some kind of dramatic change, it looks 
now like the peripherals industry as a 
whole will have lower revenues in 1985 
than in 1984.” 

Perlman says there are both short- 
term and fundamental problems in the 
peripherals market right now. The 
short-term problem is the softness in 
the original equipment manufacturer 
computer and office-automation markets 
as customers defer purchases while 
waiting for new products to come out. 

The fundamental problem is the fact 
that although revenues are not rising, 
the number of megabytes shipped is go- 
ing up dramatically. For example, CDC 
has a 9-in. 515-megabyte model that gen- 
erally replaces a 14-in. 300-megabyte 
unit. The 9-in. product sells for about 
$5,000 and, with about twice the storage 





i ieeauadue acre equipment mak- 
ers may be part of a glamorous 
growth business, but so far this year, 
they have fared no better than the rest 
of the electronics industry. They had 
rough sledding. 

Though industry analysts predict that 
the current $75 billion worldwide market 
for telecommunications equipment and 
services could double within five years, 
common carriers in the U.S. are still 
feeling the effects of the Bell system 
breakup, and suppliers of end-user 
equipment attribute their woes to the 
general downturn in the business cycle. 











of the older $9,000 product, represents a 
70% reduction in dollars per megabyte, 
he explains. 

The same thing is true in basic 5%4-in. 
products. Says Perlman: “We've got to 
sell four times as many units just to 
maintain flat revenues, and yet we've 
got to get the cost down so we 
can make a profit.” 

Asked about the prospects 
for a market upturn, he says, 
“If its going to happen in 
1985, it will be late in the 
year.” An upturn will be stim- 
ulated by the movement of 
OEM customers that are now 
waiting for new products. 
“The quality of new products 
coming [is] bound to stimulate 
increased demand,” he says. 

One major maker of 5%4-in. 
disk drives doesn’t think its 
segment is so bad either. In 


Scotts Valley, Calif., Seagate Technol- 


ogy chairman Al Shugart says, “Nine 
months ago we predicted that business 
would be slow. Now it looks pretty bull- 
ish. I don’t think the [personal comput- 
er| business is as bad as people say it is. 
There are just too many people in it. 
The business as a whole is growing.” 

Minicomputers hurt. At Digital 
Equipment Corp., ‘“We’ve seen a softer 
market in some [areas] we didn’t ex- 
pect,’ says Ed Kramer, group vice pres- 
ident for technical markets. Still, Kra- 
mer reports that DEC’s business outside 
the U.S. is well ahead of plan, but at 
home there are problems. 

“We continue to sell heavily to manu- 
facturing companies and not service in- 
dustries, and many of them are involved 
in export [where there is] a softening 
because of the dollar,” he points out. 

In Japan, Toshiba’s most recent esti- 
mates of minicomputer sales indicate it 
will grow only 3% this year. 
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GLAMOROUS BUSINESS 
FARES NO BETTER 









The confusion surrounding deregula- 
tion has already taken its toll on suppli- 
ers of common-carrier equipment. “A 
year ago, after the breakup of AT&T, a 
lot of the western Bell operating compa- 
nies stopped buying anything,” says Gil- 
bert Johnson, chief operating officer of 
California Microwave Inc., a supplier of 
common-carrier microwave gear. 
“Those operating companies didn’t 
know who was supposed to buy what 
and who owned what. That impact 
slowed down the commercial business,” 
Johnson says. “We have started to see 
glimpses of light,” he says, and he ex- 
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is off “substantially,” believes the Palo 
Alto company’s business will bottom out 
in the third quarter. This will be the 
firm’s worst performing period because 
the trends are still heading down. “I 
think there is some light at the end of 
the tunnel, but for right now, the num- 
bers are still headed south.” 

The picture is different in Japan. Its 
test-equipment market had as spectacu- 
lar a performance in 1984 as its chip 
makers’, and they continue to show that 
strong growth in this year’s first half. 
Memory-tester market leader Takeda Ri- 
ken Co., whose sales last year were 
twice its 1983 total, still sees close to 
50% growth for fiscal 1986, which ends 
next March, as does Ando Electric Co., 
which follows Takeda Riken in both 
memory and logic testing markets. 

However, analysts see a different fu- 
ture for the Japanese. Because of the 
usual lag behind semiconductor trends, 
they predict, makers of test- and mea- 
surement gear probably won't suffer as 
much this year as chip makers. But by 
late 1985 and early 1986, the lag will 
catch up with them and there will be 
downturns in sales and earnings. 

As for Europe, Philips is the yard- 
stick. Bill Whitward, manager of the 
business unit for test systems in Philips’ 
industrial and electroacoustic systems 
division in Eindhoven, the Netherlands, 
sums up business in one word: “Excel- 
lent.” He cites the 30% increase in busi- 
ness his division has scored during the 
first four months of this year over the 
same period last year. 

That spurt puts Philips, Europe’s big- 
gest testing-equipment producer, ahead 
of its competitors. ““We are reasonably 
sure that we are growing faster than 
the market itself,’ Whitward says. 

No complaints. But other companies 
aren’t complaining. West German firms 
indicate that their business has been 
fairly buoyant so far this year, exceed- 
ing the expectations of a year ago. A 
major factor is the booming communica- 
tions market in West Germany. The mo- 
mentum should keep the test-gear mar- 
ket there growing at a high rate for the 
rest of 1985 and much of next year. 
Whitward sees Philips’s business ex- 
panding 20% this year compared with 
1984. 

Turning to individual countries, 
Whitward sees the French market for 
Philips as performing “very well.” The 
same is the case for the UK, West Ger- 
many, and the Scandinavian countries. 


new subscribers to sign up for long-dis- 
tance services; manufacturers could 
benefit because these non-AT&T carri- 
ers will need new equipment to handle 
the increased traffic. 

If telecommunications has a promised 
land, it may be overseas. The mood 
among telecommunications suppliers in 
Japan is very upbeat, thanks to recently 
enacted market-reform laws _ that 
changed Nippon Telegraph & Telephone 
Public Corp. from a monopoly to a pri- 
vate company. An overall Japanese mar- 
ket valued at $4 billion in 1988 will be 
worth $5.8 billion this year as a result of 
deregulation, according to a market 
forecast by the U.S. Embassy in Tokyo. 

The medium-term prospects for Euro- 
pean makers of communication equip- 
ment are bright, with digital private and 
public branch exchanges, 64-kb teleco- 
piers, local-area networks, and a host of 
other equipment keeping the market 
humming. Hans Otto Matt, an official in 
the Communications Group of Munich’s 
Siemens AG, estimates a 10% annual 
growth rate for Europe during the next 
few years. 

Exceeded estimates. In West Ger- 
many, for example, “the communica- 
tions-equipment market so far this year 
has exceeded earlier estimates by far,” 
says Matt. He sees domestic sales in- 
creasing by between 10% and 15% in 
1985, with the voice-based communica- 
tions sector (including telephones, termi- 
nals, and private and public branch ex- 
changes) growing at around 10% and 
the data-communications sector at bet- 
ter than 20%. 

What is stimulating the market, Matt 
declares, is the change from analog to 
digital technologies and the growth of 
the office-equipment sector. He thinks 
the 10% to 15% growth for West Germa- 
ny’s telecom market can be sustained 
for the next two to three years. 


pects an upturn in business as the oper- 
ating companies begin buying again and 
independent carriers such as MCI and 
GTE Sprint gain strength in the new 
competitive environment. 

If suppliers to the common carriers 
need only point to deregulation to find a 
scapegoat for the hard times, vendors to 
end-user markets are not so blessed. 
Working against commercial telecom- 
munications manufacturers this year 
are soft market conditions, new tax 
laws, and some marketplace confusion 
they brought about themselves. 

Lower capital spending. Overall 
capital spending has been less than half 
the 14% to 15% laid out during 1984, 
delaying large capital purchases such as 
private branch exchanges, says Richard 
L. Herander, senior vice president of fi- 
nance at Intecom Inc., Allen, Texas, a 
pioneer PBX maker that was forced to 
lay off about 200 people in late March. 

A spate of new PBX product introduc- 
tions by Intecom, Northern Telecom, 
AT&T, and Rolm may actually have 
caused some confusion in the market- 
place, as buyers sort through the offer- 
ings. Robert Potter, group vice presi- 
dent of integrated office systems at 
Northern Telecom, recognizes that com- 
petiton among PBX vendors has stiff- 
ened: “Everybody has seen this giant 
prize out there, so you've got a lot of 
companies trying to get a piece of it, 
and that’s fundamentally healthy.” 

A June 7 Federal Communications 
Commission ruling is the latest cause of 
confusion in the industry. The ruling 
prevents the regional operating compa- 
nies from automatically assigning cus- 
tomers who fail to designate a long-dis- 
tance carrier to AT&T Co. 

However, the move could possibly 
provide new opportunities for both 
equipment carriers and vendors. For 
carriers, the FCC decision could induce 
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U.S. PRODUCERS WOULD 
SETTLE FOR FLAT GROWTH 


thought 1985 was going to be a weaker 
year than 1984 because of our forecasts 
of general economic conditions.” He 
adds that the industry is “probably hav- 
ing its roughest period since 1970.” 

O’Brien sees the U.S. economy pick- 
ing up in the second half. “Lower inter- 
est rates will have a positive impact on 
our business. And the gradual weaken- 
ing of the dollar is also going to have a 
positive impact.” 

This year’s slowdown could be worse 
for the test industry than the recessions 
of 1974-75 and 1982. O’Brien, who notes 
that HP’s business forecast for the year 




















































































































































































Bor the year began, the outlook 
for 1985 seemed rosy for the U.S. 
test-equipment market. Prime Data pre- 
dicted 18% growth following 1984’s 207 
gain. The San Jose, Calif., market re- 
searcher recently slashed that forecast 
to 5%. Right now, most U.S. experts 
would settle for flat growth. 

Though others weren’t quite so opti- 
mistic to start with, they didn’t expect 
the drop-off to be so steep. At Hewlett- 
Packard Co., economist Richard O’Brien 
says, “Our plan was for a year that 
wouldn’t be good, but no one was plan- 
ning for a year that was this poor. We 







































Contributing to this special report were: semi- 
conductors, J. Robert Lineback; compo- 
nents, Michael B. Rand; data processing, 
Tom Manuel; communications, Robert R. Ro- 
senberg; test and measurement, Jerry Ly- 
man; with bureau reports. Editor in New York 
was Robert J. Kozma 
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PROBING THE NEWS 


TV’s TECHNOLOGICAL 
REVOLUTION 
MAY BE A PIPE DREAM 


BROADCASTERS SAY ECONOMIC REALITIES HOLD BACK 
UNLIMITED SERVICES FROM CABLE AND DBS 





Montreux, Switzerland 
he technology is ready and 
willing, but the broadcasters 
just aren’t able. That, in a nut- 
shell, is why the next TV revo- 
lution may be stillborn, as it 
became apparent at the 14th Montreux 
International TV Symposium. 

The contrast between the dream and 
the reality was striking. In a small oc- 
tagonal room adjacent to the gaping 
conference hall where TV industry exec- 
utives and broadcasters were discussing 
the future of their medium, equipment 
manufacturers had put together their 
own contribution: a futuristic display of 
TV sets and terminals, all under the ti- 
tle “the living room of tomorrow.” 

Given the market-ready look of the 
high-definition TV receivers with their 
associated terminals and gadgetry for 
interactive cable services, an onlooker 
could have been forgiven for thinking 
that a TV revolution was only a couple 
of years, if not months, away. 

Just next door, symposium partici- 
pants were delivering a very different 
message. The world’s broadcasters were 
questioning not only the imminence of 
an explosion in TV services, but even 
whether it would be desirable. This di- 
chotomy is symptomatic of a growing 
schism between the sophistication of TV 
broadcasting technology and the broad- 
casters’ means of putting that technol- 
ogy into service. 

Most industry observers have long ex- 
pected direct-broadcast satellite and ca- 
ble distribution to vie for the lion’s 
share of the next generation (after stan- 
dard, terrestrial broadcast) TV market. 
DBS would offer an exponential in- 
crease in the number of available chan- 
nels while distributing them over a 
broad area with sufficient bandwidth to 
enhance TV quality. Cable distribution 
would open the door to interactive and 
other value-added pay services. 













Future hope. Direct-broadcast-satellite dish- 
es at the Montreux symposium symbolize the 
TV technology that broadcasters believe is 
economically unfeasible now. 
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However, the future of both is now 
clouded. The dream of an endless choice 
of programs and services from a virtual- 
ly unlimited number of sources is in se- 
rious jeopardy. 

“The technology is there, but the 
problems are economic,” laments 
George Waters, who recently retired 
from his post as director general of Ra- 
dio Telefis Eireann, the Irish national 
broadcasting authority, to become chief 


executive officer of Olympus Television. 
Olympus was set up by member coun- 
tries of the European Broadcasting 
Union—Ireland, Italy, the Netherlands, 
and West Germany—to use the techno- 
logical opportunities afforded by DBS to 
provide a pan-European service. 

“There are only three European coun- 
tries—France, Germany, and the UK— 
that are big enough and _ wealthy 
enough to support their own DBS pro- 
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What's Boeing’ answer to 
small-space circuitry when you 
can't risk failure’? 





In today’s military and aerospace applications, you don't get a second chance. You need 
systems that are small, light and, above all, reliable. 

That’s why the F-18, AWACS and Air Launched Cruise Missile use custom hybrid micro- 
circuits from Boeing. 

Whatever the microcircuit requirement, wherever the application, Boeing has the solution. 

From hybrids with 500,000-hour MTBF to hybrids with 150 integrated circuit chips. From 
14 hybrids in the Air Launched Cruise Missile to over 70 in the (ieee 

What’s more, our state-of-the-art test facility assures that the hybrids you receive are 
virtually defect-free. Which is why in the last three years, the rate of return has been aremarkably 
low 0.001%. 

Whatever your hybrid problem, Boeing delivers: performance, reliability and quality. For 
more information, contact Bette Zimmerman, Boeing Electronics Company, PO. Box 3707, 


MS-9A-10, Seattle, WA 98124. Telephone (206) 575-5755. Boeing Flectronics Company 
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Electronics 
July 22 issue 


Applications-Specific 
ICs 


Individually designed chips prom- 
ise to affect every level of the 
product creation process—from 
parts purchasing to marketing 
and sales. This ElectronicsWeek 
report zeroes in on new technolo- 
gies and configuration trends, 
and projects the prospects for 
techniques still on the drawing 
board. 


The Market 
An estimated 50% of the $70 
billion total IC market by 1990. 


Target Readers 

Device designers, systems 
makers, product planners, and 
virtually all management in 
electronics. 





Issue Date: July 22, 1985 
Closing for Advertising: July 1, 1985 


#4 Electronics 
u‘flg Influence Beyond Design 
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July 29 issue 





Special Issue: 
Computer-Aided 
Engineering 

Low-cost 32-bit engineering work- 
stations with 32-bit architectures and 
high-performance graphics are 
looming on the horizon. This Special 
Report covers the next generation of 
workstations, plus new trends in 
graphics, processor, and software 
technology. 

The Market 

$200 million in 1984, $350 million in 


1985—and $1.2 billion expected by 
1988. 


Target Readers 

Engineering managers and techni- 
cally trained corporate managers, 
printed circuit board and integrated 
circuit designers. 





Issue Date: July 29, 1985 
Closing for Advertising: July 8, 1985 


#4 Electronics 
‘nl Influence Beyond Design 
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grams,’ he asserts. “And cable has 
been far slower to develop than people 
originally thought because it is just far 
too expensive to install cable networks. 

“Everywhere I know of—the UK, 
France, the U.S.—cable has started with 
great fanfare and then slowed down 
considerably as it ran into various kinds 
of difficulty,” Waters points out. “Bel- 
gium and Holland might claim that they 
are exceptions with about 80% penetra- 
tion, but in most cases it is not interac- 
tive cable and is a limited service in that 
it is not broadband, either.” 

Urging a cure. Waters believes shar- 
ing will cure DBS’s ills, with countries, 
particularly the smaller ones, getting to- 
gether to apportion costs. He points out 
that it is already happening as some Eu- 
ropean countries gear up to offer DBS 
services. Waters is far more pessimistic 
about the future of cable, however. “I 
think it will be at least 20 to 30 years 
before cable distribution reaches even 
half the population. The public just isn’t 
ready for it yet.” 

Some executives explain that what is 
holding back cable distribution is the 
fact that it is often difficult to justify 
the charge for pay TV. “When you look 
at the price of a cable subscription, it 
comes to something like $20 or $25 per 
month—$10 for the basic service and 
the rest for supplementary programs,” 
reasons B.J. Lechner, staff vice presi- 
dent for advanced video systems re- 
search at RCA Corp.’s David Sarnoff 
Research Center in Princeton, N.J. 

“The problem is that in most areas 
the subscriber can have the basic ser- 
vice for free with normal TV reception,” 
he explains. “Then, if he wants supple- 
mentary service, he buys a VCR and he 
can rent exactly the tapes he wants for 
a dollar or two each and watch them 
when he wants.” 






A problem will be 
to find programming 
for the new channels 


Pieter den Toonder, managing direc- 
tor of Oak Communications Inc. in Dor- 
drecht, the Netherlands, and moderator 
of a symposium session on the evolution 
of home terminals, agrees that the video 
cassette recorder is a serious threat to 
pay TV, but says it is no more threaten- 
ing than the industry’s own lack of 
standardization. 

“Cable TV decoders are basically TVs 
without screens, and they currently cost 
about $200; that means that an operator 
with a large number of decoders in 
stock is financing a sizable investment,” 
den Toonder points out. “It’s very im- 
portant to get that cost down by at least 
50%, but it’s hard to see how it can be 

















done when every manufacturer has a 
slightly different approach to making 
them. The only solution is standardiza- 
tion. But the real question is whether or 
not we can do it soon enough.” 

Den Toonder is betting that cable ser- 
vices eventually will lose out to DBS to 
provide the next generation of TV ser- 
vices. He also expects that the integrat- 
ed services digital networks that most 
telecommunications authorities are cur- 
rently planning will meet that demand. 

“The real key to interactive services is 
how quickly the last kilometer of copper 
wire [from the telephone exchange to 
the subscriber] gets replaced by optical 
fiber,’ says RCA’s Lechner. “But even 



















































Cable’s only hope 
may be standaraization 
and cutting costs 









































after that, there are potential problems, 
like terminals. When you look at Biar- 
ritz [France’s cabled-city experiment], 
you see that the French authorities sim- 
ply added a cathode-ray-tube display and 
keyboard to a standard telephone. It 
won't be as simple to have something 
like that happen in the U.S. now that 
AT&T has divested its operating 
companies.” 

When and if the problems of cost and 
standardization are solved, that will 
mean only that the time has come to 
worry about content. Both Lechner and 
den Toonder are convinced that no mat- 
ter what the transmission medium, de- 
termining the kind of TV services the 
public wants requires some solid mar- 
keting research. 

Ask the viewer. That idea wins the 
eager endorsement of William Baker, 
Television Group president at Westing- 
house Broadcasting Co. “We, the con- 
sumers, are getting more and more 
skeptical after having bought a lot of 
useless goods in the past,” asserts Bak- 
er. “For once we, the broadcasters, are 
going to have to do the market research 
necessary to find out what the viewers 
really want.” 

Other participants expressed even 
more basic worries. They wondered 
from where the resources—both eco- 
nomic and human—would come to fill | 
all the new channels coming on line. 

“Who is going to make the programs? 
Where is the talent?” asks Alastair 
Milne, director general of the British 
Broadcasting Corp. “Will we have no 
choice but to use the U.S. as our source 
of programs, or will we just fill the 
channels with potential horrors like end- 
less movies of the same kind? The ques- 
tion we must ask ourselves is how we 
can originate more material — of 
quality.” O 
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SIEMENS 


Openings are now available for microelectronics professionals interested in 
determining the shape of things to come at our Centre in Munich. 


Siemens is recruiting Development Engineers for its new 


MEGA-PROJECT 


We have recently launched a mammoth microelectronics program in Munich with 
the aim of developing microelectronics for the 90’s. Our investment in resources 
and qualified personnel is commensurate with the magnitude and importance 

of the undertaking. 





Here’s your chance to get in on the ground floor of prestigious projects with a 
top-flight company. 


Enthusiasm and creativity are indispensable. Experience in intergrated circuits is 
desirable. 


To confidently meet the challenges involved, you'll need a graduate degree 
(HNC/HND, MIEE/MIERE, MSc or C Eng). 


Circuit Technology 
Process Development 
Manufacturing 


You will use state-of-the-art software 
tools to develop the basics of new 
circuit technologies for VLSI compo- 
nents and will contribute to the creation 
of new products, such as 1M-bit and 
4M-bit memory chips and logic devices. 


New processes are required for 
structures smaller than one micrometer. 
Your task: study the physical and 
electrical characteristics of these micro 
components and develop processes 
for their manufacture. 





At its new microelectronics centre in Munich, the biggest and most modern in the 
Federal Republic of Germany, Siemens is developing the next generations of VLSI 
chips. 


Production of 1M-bit chips is scheduled to begin at our facility near Munich 
in 1987. The attainment of these goals requires the concerted effort of the best 
minds available. 


Besides offering attractive salaries and a wide range of appropriate benefits you 
will have the opportunity of enjoying the lifestyle that Munich can offer including 
festivals, fairs, fashions and culture, as well as superb recreation facilities such as 
sailing, surfing, skiing, hiking and biking to name but a few. All enjoyed in the 
beauty that Bavaria can offer. 


lf you are interested in finding out more about the attractions and challenges we 
can offer, please send your CV and any other relevant information including 

a photo of yourself to Mr. K. Vogl, Siemens AG, Unternehmensbereich Bauelemente, 
Personalabteilung, Balanstr. 73, 8000 Miinchen 80, Federal Republic of Germany. 


Siemens AG 
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The only electronics directory 
you need... 
1985-86 Electronics Buyers’ Guide 


Now available: 1985-86 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 
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The only book of its 
kind in the field. 


If you haven't got it, 
youre not in the market. 


To insure prompt delivery 
enclose your check now. 





J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 
New York, New York 10020 


Enclose check for: + $40 for each copy delivered in | 
U.S. and Canada. 


¢ $50 for each copy delivered 
elsewhere. (Add $30 for 
air mail). 


Make Check payable to: Electronics Buyers’ Guide. 
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When you write your 
valuable data on disks, 2. 
you want to be sure you 
get the right disk. The 
“brain cells” of our mag- 
netic disks are special 
oxide particles so small 
and so extraordinarily 
uniform that we can 
create a very dense oxide : 
layer to increase storage capacity. And our heat-resistant 
-jacket protects your data against high temperatures, resists 
deformation, and has a special fabric liner that continually 
cleans the disk. 

Every track of every floppy is certified error-free for all 
our 4 sizes: 8”, 51/4”, 31/2”, and 3”. Say bye bye to 
dropouts and hello to reliability your data deserves. Maxell 
floppies are indeed the write stuff. 








When every bit counts, it’s Maxell. 


Lei Wa GhUSiVa 212 
OXIDE LAYER RESISTANT JACKET 


pralaalelany .callteley 


Hitachi Maxell, Ltd.: 3-3-1, Ginza, Chuo-ku, Tokyo 104 Phone: (03) 564-0801 Telex: J26391 MAXELL Maxell Europe GmbH: Emanuel-Leutze-Str. 1, 4000 DUsseldorf-Oberkassel, F.R. Germany Phone: 
(0211) 59510 Telex: 8587288 Maxell (U.K.) Ltd.: 1 Tyburn Lane, Harrow, Middlesex, HA1, 3AF. United Kingdom Phone: 01-423-0688 Telex: 893667 Hitachi Maxell, Ltd. Hong Kong Branch: 506, World 
Commerce Centre, Harbour City, Phase 1, Canton Road, Kowloon, Hong Kong Phone: 3-689243 Telex: 55724 MXLHK Hitachi Maxell, Ltd. Kuwait Office: c/o M/S Supplying Store, W.L.L., PO. Box No. 
1154, Kuwait, State of Kuwait Phone: 444882 Telex: MAX44122 KT Hitachi Maxell, Ltd. Singapore Office: c/o Hitachi (Singapore) Pte. Ltd., 18, Pasir Panjang Road, # 01-03 PSA Multi-Storey Complex, 
Singapore 0511 Phone: 2730838 Telex: 21216 
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EASY, RELIABLE SOLUTIONS 
TO YOGUR DESIGN PROBLEMS 


Design Engineers; Technicians; Supervisors; This book is for YOU! 





CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 
that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 
function, including: 


amplifiers, control circuits, instrument circuits, 
microprocessors and power supplies, plus software 
for computers and calculators. 


CIRCCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 
problems including: 


* exploiting the full potential of an rf power transistor 

* interfacing a 10-bit a-d converter with a 16-bit microprocessor 
* operating instrumentation-meter drivers on a 2-V supply 

¢ interfacing opto-isolated RS-232 to achieve high data rates 

° enabling a processor to interact with peripherals using DMA 





* a programmable source sets the voltage of E-PROMs Edited by Howard Bierman, 
° a [I-59 program tracks satellites in elliptical orbits Managing Editor, Technical— 
* an interface program that links a-d chip with microprocessors ELECTRONICS Magazine 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 


(] Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. 
NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for 


Wl. 
e 4 forma invoice requiring prepayment. some reason you're not, there is a ten-day money- 
win x ‘Sa Bill my company. Purchase order is attached. back guarantee that applies on all books. i 
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Focused strictly on design problems, CIRCUITS AND *cut design time by adapting proven circuits and 
SOFTWARE FOR ELECTRONICS ENGINEERS delivers software to a wide range of applications 
professional, Innovative solutions for your most ® save money and increase productivity by avoiding 
demanding projects. costly design errors. 
This volume is essential to So whether you are a design engineer, technician or 
¢ design appropriate circuitry to meet the most chal- supervisor — don't take the chance of being less than on 
lenging specifications top of the latest circuitry developments! 
[ McGraw-Hill Int'l Publications Co. — 7 _ EEE “| 
| Attn: ECC Ship to: | | 
Before you tackle your next ee ial Penae Eaeall haade 
project, order this | eee | 
valuable resource today! | (Tel. (0628) 23431; Telex 848640) Company | 
Send me copy (copies) of CIRCUITS 
. oi: SOFTWARE FOR ELECTRONICS ENGI °“"eet Address | 
Use the coupon or send in | NEERS for $19.95 each. U.S. residents please a . | 
your company purchase order. | [nclude local sales tax. v¥—_——_——+ siate —_____ Zip | 
[| Payment enclosed (postage & handling in- 
| __ cluded) Country | 
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Fujitsu IC Sockets are backed by 50 years of Specifications sg coe 

design experience in areas now ranging from nem | Series K SeriesM | __ Series R 

electronic components and semiconductors to Temperature range |-56°C to +170°C;-55°C to +125°C|-55°Cto +125°C 
oo . : ; Current ratin 1A DC 

data processing and telecommunications. This Contact resistance 20mQmax. 

diversity of strengths in advanced electronics insulation resstance | oo 

enables Fujitsu to introduce full lines of high withstanding Voltage | eee 

quality components. The new Fujitsu IC Sockets | oa |__Baryllum copper | ely 

are just another example of a good idea made Contacts | | Gold over 

oe Plating Gold palladium 

better. |__ over nickel 

insulators | PPSresin_ | PBT resin 





Available in a wide variety of arrays from 8 to 64 pins. 
Compact, efficient designs. 

Easy insertions with secure connections. 

Solvent resistant materials to permit flux cleaning with 
chlorothene. 

insulation materials UL approved (94V-0). 


TTT 


SNe acute arate Ns Netherlands Phone: 02940-18748 Telex: 11966 FUJCE NL FUJ ITSU 
Fujitsu Limited (Components tine tee 100, Japan Phone: (Int Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J TT 


Circle 45 on reader service card 





yoda-ku, Tokyo 100, 
152 Los Angels Cali : 





The FASTBUS needs a gate array that can keep 
pace with it. The FMA601, the first ready-made 
chip specially designed for it, keeps up with 
FASTBUS’ maximum speed and specs. One and 
a half times as fast as normal ECL ICs for the 
ADI function, it takes up only 10% the space. 
And it consumes a mere 2.5 watts. Best for 
speed, space, and power economy. who could ask 
for anything more? 














@FASTBUS Drivers and Receivers (8bit) 

@ Output Latches 

@ Parity Logic 

@ Logical Address Compare 

@25 Ohm Bus Drivers. 

@Basic Technology-Motorola Macrocell Array- 
MCA600ECL 

@72Pin-Pin Grid Array 













MARUEI SHOJI CO.,LTD. 


6-7, 1 chome, Nakamachi, Musashino shi, Tokyo 180, Japan 
Tel. 0422-54-6800 


Export/Import Agent: ASKOM INCORPORATED, 54-5, 3 chome, Wada, Suginami-ku, Tokyo 166 Tel.: 03-317-2201 Telex: J29107 ASKOM Fax.: 03-317-1776 
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PCAS5: the controller... 
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-.. for test systems and all-round use 


@ MS-DOS 2.11 operating system 
(CP/M-86) 


@ Basic, Pascal, Assembler 


Software packages for 
Radiotelephone measurements 
Network analysis 


@ MS-DOS programs for 
Data base system 
Word processing 
Cost accounting 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-0 


There are R &S agencies in 80 countries. 

We plan and supply stationary and mobile 

systems, also on a turn-key basis. 

R&S services comprise installation, maintenance, 
calibration, training and documentation. 


@ 16-bit 80186 CPU @ Numerous options: 

@ 256-Kbyte RAM (1 Mbyte as option) IEC-625/IEEE-488 Interface, 

@ Floppy disk: 1.2 Mbyte max. 2 per controller 

@ Winchester drive: 11.1 Mbyte RS 232 C, max. 6 per controller 

@ FF shielding in line with VDE0871B =O cards (TTL, AD, DA, relays, etc), 


max. 12 per controller 


Ask for detailed information about Process Controller PCA5 


ROHDE & SCHWARZ 


Measuring Instruments and Systems - Sound and TV Broadcasting 
Radiomonitoring and Radiolocation - Radiocommunications 
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THE COMPETITION 





GAVE UP 


When it came to really tough physical 
design problems the others couldnt cut it. 
So they cut out. 

Now, when companies like National Semiconductor, 
Motorola, Harris, Hughes and RCA—companies with 


challenging layout problems—need solutions, they come 
to the only firm that specializes in physical layout soft- 


ware tools, VR Systems. 


Our MERLYN-G™ Automated Gate Array Layout 
Software handles chip designs up to 20,000 gates, and 
our MERLYN-PCB™ Automated Printed Circuit 
Design System designs 16-layer boards with up to 350 !C’s 
per board and 2.5 equivalent 14-pin DIPs per inch density— 
both on a variety of popular computers and workstations, 
such as DEC-VAX, Apollo, Tektronix 6000, IBM, and ELXSI; 
and with interfaces to other CAE/CAD/CAM functions and 
software. And our development of other layout tech- 
nologies and tools continues. 


For instance, TurnChip™ is the first ““‘turnkey’’ layout 
product available that allows gate array logic designers to 
produce functionally equivalent physical designs to those 
of foundry design centers, without requiring mastery of 
physical layout issues. 


VR is the layout technology leader. We have the largest 
engineering staff in the business, dedicated only to physi- 


© Copyright 1985 VR Information Systems, Inc. 
VR Systems is a wholly owned subsidiary of Tektronix, Inc. 


cal design technology for the electronic engineering mar- 
ket, and serious about solutions to your design problems. 


In benchmark after benchmark, when the others couldn't 
cut it, VR technology has come through. So, bring your lay- 
out problems, no matter how easy or tough, to VR Systems. 


VR is a part of the total design and test solution offered by Tektro- 
nix. For information about VR Systems’ products and/or the De- 
sign & Test Solution from Tektronix, call or write us, today. 


VR Information Systems, Inc. 
12212-A Technology Boulevard 
Austin, Texas 78727 

Phone 512-331-1303 

TWX 910-874-2052 








Tektrone< 


COMMITTED TO EXCELLENCE 


Visit the VR booth, No. 185, at DAC ’85. 
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For only $895, smARTWORK® lets 
the design engineer create and 


C1) Easy to learn and operate, yet 
capable of sophisticated 


The Smart Buy 
At $895, smARTWORK® is proven, 


revise printed-circuit-board art- 
work on the IBM Personal Com- 
puter. You keep complete control 
over your circuit-board artwork — 
from start to finish. 

Forget the tedium of taping it 
yourself or waiting for a tech- 
nician, draftsman, or fhe CAD 


department to get to your project. 


smMARTWORK® is the only low- 


cost printed-circuit-board artwork 


editor with all these advantages: 


[1 Complete interactive control 
over placement and routing 


C1 Quick correction and revision 


CJ Production-quality 2X artwork 
from a pen-and-ink plotter 


11 Prototype-quality 2X artwork 
from a dot-matrix printer 


layouts 


LI Single-sided and double-sided 
printed circuit boards up to 
40 x 16 inches 


[J Multicolor or black-and-white 
display 


System Requirements: 


C1 IBM Personal Computer, XT, or 
AT with 256K RAM, 2 disk drives, 
and DOS Version 2.0 or later 

C11 IBM Color/Graphics Adapter 
with RGB color or black-and- 
white monitor 

[1] IBM Graphics Printer or Epson 
FX/MX/RX series dot-matrix 
printer 

1 Houston Instrument DMP-414 
pen-and-ink plotter 

11 Optional Microsoft Mouse 


convenient, fast, and a sound 
value. Call us today. And put if fo 
work for yourself next week. 


Wintek Corporation 

4801 South Street 

Lafayette, IN 47904-2993 
Telephone: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 


In Europe contact: RIVA Terminals Limited, 
Woking, Surrey GU21 5JY ENGLAND, 
Telephone: 04862-71001, Telex: 859502 


“smARTWORK, “Wintek” and the Wintek logo are 
registered trademarks of Wintek Corporation, 
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GOLD HILL COMPUTER 
GIVES IBM PCs THE SMARTS 


Offering artificial-intelligence software for PC users, the company 
battles ignorance and marketing hype in quest for easier solutions 










Cambridge, Mass. 


7 people at Gold Hill Computers’ 


Inc. believe the problem with artifi- 
cial intelligence is ignorance. People 
don’t understand what AI can accom- 
plish, or they don’t know enough about 
its languages to use it, or both. So many 
potential users sit at their personal com- 
puters struggling with spreadsheets 
while the benefits of artificial intelli- 
gence go untapped. 

Gold Hill’s solution to this problem is 
a Common Lisp subset and tutorial that 
runs on IBM Corp.’s Personal Comput- 
ers. It is a solution that has moved the 
young company into the leading position 
of an emerging business. 

Eugene Wang, Gold Hill’s vice presi- 
dent of marketing, estimates there are 
2,000 AI experts in the country versus 
the “tens of thousands necessary to 
commercialize the technology.” Many 
more users would like to explore AI and 
are looking for a low-cost entry point. 

Offering suitable software for these 
users could prove to be a $1 billion busi- 
ness in the near future, according to 
market researchers. Gold Hill has a 
more enthusiastic view: Wang quotes 
estimates that predict the AI 
business in general will total 
$11 billion by 1990. But for 
now, the training of pro- 
grammers and the expense 
of dedicated hardware ham- 
per the business’s growth. 

Gold Hill executives be- 
heve personal computers are 
the key to breaking open the 
market. “When people come 
[to us] to ask about AI, the 
first thing they ask is, ‘How 
can I make it work on my 
PC?’”’ says Thomas Martin, 
a senior consultant at Arthur 
D. Little Inc., a market re- 
search firm in Cambridge. 
“We used to tell people, ‘Not 
yet, but what came out in 
1984 [from Gold Hill and oth- 
ers| is at least a glimmer.” 

Gold Hill’s homegrown 
subset of Common Lisp, 
called Golden Common Lisp, 
is marketed as a training and 
basic-development tool. Com- 
pany executives believe that 
in the long run, as a result of 
having trained customers us- 
ing Golden Common Lisp, 


50 


Gold Hill will have established a major 
position on the desktop as one end of a 
conduit for future AI solutions. 

This strategy runs contrary to the no- 
tion that customers will rapidly abandon 
personal computers for more powerful 
machines as their interest in AI grows. 
But Gerald Barber, Gold Hill’s presi- 
dent, says a market will remain for AI 
on personal computers. “Probably a 
[personal computer] is where you need 
AI the most,” he says. “Where the user 
is not a computer scientist or program- 
mer, then you need a system to fulfill 
the user’s needs.” 

Student entrepreneurs. Gold Hill 
was incorporated in 1982 by Barber, 
Stanley Curtis (who recently shifted 
from president to vice president), and 
John Teeter, vice president of engineer- 
ing. The three met as students at the 
University of Idaho and named their 
company for a mountain in that state. 
Their first effort, a coprocessor for Zi- 
log Inec.’s Z80, did not get far, but later, 
a Logo software product for the IBM 
PC was successful. 

Soon they noted the increasing power 
of the PC and seized on the idea of 
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adapting AI to the IBM machine. In 
September 1983, Barber, who had been 
working in France, returned and con- 


verted a sophisticated Lisp program he 


had been developing into a PC Lisp. The 
subset now incorporates about 70% of 
Common Lisp’s primitives. 

At about the same time, the trio 
teamed with Patrick Winston, director 
of the AI lab at the Massachusetts Insti- 
tute of Technology, who was rewriting 
his well-known book Lisp. 

All happy. “We wondered how we 
could [offer] a product with appeal, 
[while] Winston wanted to know how to 
give people hands-on experience with 
Lisp,’ says Barber. Putting Lisp on a 
personal computer made both sides hap- 
py, and Winston joined the company as 
a director. His revised textbook became 
part of the Golden Common package. 

In the summer of 1984, the company 
raised a round of venture capital from a 
group of investors including Memorial 
Drive Trust, Fairfield Venture Manage- 
ment, and Churchill International. Gold 
Hill first demonstrated Golden Common 
Lisp at the American Association for 
Artificial Intelligence show in Austin, 
Texas that year, and Curtis says the 
show got the company off and running. 

People at Gold Hill are quick to point 
out that the use of AI software on per- 
sonal computers is still an embryonic 
business with no major success stories 
yet. They also add quickly, however, 
that Gold Hill is the revenue leader of 
the young business, claiming sales of 
several thousand units. 

As with many fledgling 
businesses, estimates of the 
current and future size of 
the Al-software market—and 
the personal computer por- 
tion of it—vary greatly. Ac- 
cording to Susan Messen- 
heimer, publisher of the “Ar- 
tificial Inteligence Markets” 
newsletter based in Framing- 
ham, Mass., AlI-language 
software sales in 1984 totaled 
$8 million, with just a bit 
over $1.5 million spent on 
personal computers. She esti- 


ness and shipped about 1,200 
units. About 20 companies 
are marketing Al-language 
| products for personal com- 
| puters. Messenheimer  fur- 
| ther projects that the overall 
| Al-language business will 
| grow by 1990 to $334 million. 
| DM Data Inc., a market re- 
| search company in Scotts- 
dale, Ariz., takes a more opti- 
mistic view of the AlI-soft- 
ware industry’s growth po- 
tential. The firm estimates 
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Struggle. Cutting through the hyper- 
bole associated with the artificial- 
intelligence business in general is a 
challenge, say Gold Hill Computer 
president Gerald Barber (right) and 
vice president Stanley Curtis. 


that the Al-software market last 
year totaled $90 million, with Al 
software for use on all types of 
personal computers at $10 mil- 
lion. By 1990, DM Data expects 
that the total Al-software mar- 
ket will exceed $1.5 billion, with 
personal computer AI software 
totaling $726 million. 

Still, notes Messenheimer, “The abili- 
ty to build a company on programming 
languages is questionable.” Companies 
such as Gold Hill, must offer develop- 
ment tools or Lisp-based operating envi- 
ronments to sustain long-term growth. 

The company has already begun to 
move in that direction. Its next product 
will be a compiler for the IBM PGC, 
which will enhance the PC’s utility as a 
development tool. By providing both 
training and basic tools, Barber says, 
“We're getting the customer early, 
building the customer base.” 

The Gold Hill executive expects that 
some of those customers will quickly 
run into the limits of their machines. 
These users, he says, “will follow the 
curve into the high end. Others will 
have a mix,” says Barber. For the high- 
end customers, Gold Hill says it will de- 
velop quality tools. 

New focus. What will also be impor- 
tant, says Barber, is networking and 
communications capability. AI, he be- 
lieves, demands networks of a special 
nature because the technology will de- 
pend on very intimate communications. 
“These systems don’t exist In a vacu- 
um,” he points out. In the near future, 
Barber says, “The focus will be on com- 
municating. The network is one place 
where there will be a lot of activity.” 

Meanwhile, other companies are ex- 
ploiting Prolog for the IBM PC, but not 
Gold Hill. “Our view is that Prolog is 
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knowledge processing], says Barber. 
Gold Hill says it has found that the 


largest number of its customers in For- 


tune 1,000 companies are interested in 
building expert systems. A smaller num- 
ber of its customers are in universities 
and still fewer do defense work. 

Countering the hype. A major con- 
cern in the general marketplace, says 
Wang, is that pervasive advertising 
claims and hoopla associated with artifi- 
cial intelligence will sour the market. 
This could overshadow what Gold Hill 
describes as the considerable existing 
potential of AI on the PC—a potential 
that will grow quickly. 

To help realize that potential, Golden 
Common Lisp is sold through a network 
of 100 dealers. This past spring distribu- 
tion began in Europe, Japan, and Scan- 
dinavia. The firm is also working with 
NEC Corp. of Japan to adapt Golden 
Common Lisp to that company’s line of 
personal computers. 

Barber says one of the biggest chal- 
lenges facing an AI software vendor is 
to make itself understood because cus- 
tomers’ eyes can glaze over quickly 
when bombarded with the abstract lan- 
guage of Al. 

“There’s no joke about that,” he says. 
“We have to spend a lot of time getting 
rid of the jargon and getting the idea 
across.” And then the challenge is to 
make it easy for customers to use AI to 
solve real problems. —-Craig D. Rose 


one branch further down the AI tree [of | 





designation of National Technology, 
| makes multilayer circuit boards. It had 
sales in 1984 of over $20 million. “Na- 
tional Technology, together with Circal 
| Inc., Helix’s other subsidiary in south- 
ern California, will allow us te 
-fectively penetrate one 


vice president William Weiler 
of the sale to reduce its long-term debt — 


and to develop and market its oe 
|. family of supermicrocomputers. — 
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North America,’ said He 
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PLAYERS 


WHY HIS NEW PROJECT 
EXCITES HARRY HEARD 






Santa Clara, Calif. 
Tren he is a 85-year veteran of the 
electronics field, Harry G. Heard is 
anything but blasé about his latest pro- 
ject: “This is so exciting, so important, 
that anything else I’ve been thinking 
about over the past few years has to 
take second place.” 

He’s describing the John von Neu- 

mann Center for Scientific Computing 
(JVNC), in Princeton, -——— 
N.J., one of four new su- 
percomputing research 
sites funded by the Na- 
tional Science Founda- 
tion [Electronics Week, 
March 4, 1985, p.13]. 

Last September, his 
company, Zero One Sys- 
tems Inc. (formerly 
Technology Develop- 
ment of California Inc.), 
began a five-year project 
to design and operate 
the facility for a consor- 
tium of 12 universities 
and institutes stretching 
from New Jersey to Ari- 
zona. Founded 14 years 
ago, Zero One bills itself 
as “the leading source 
for supercomputer systems, operations, 
and integration.” 

As Zero One’s chief scientist, Heard 
will direct the JVNC program. His prior 
computer experience includes work on 
control systems for particle accelerators 
and the application of lasers and electro- 
magnetic-code development for Defense 
Department Class V computers. 

Stocking up. The center, which Zero 
One officially announced last week, is 
scheduled to begin operating Nov. 1. It 
will feature a Control Data Corp. Cyber 
205 connected to four Digital Equipment 
Corp. VAX 8600s serving as front-end 
processors. When the first machine 
reaches the computing saturation point, 
which is expected within a year, Heard 
plans to add another Cyber 205 as a 
“workbench” for short jobs. In 1987 he 
will add a four-processor supercom- 
puter, ETA Systems Inc.’s ETA 10. 

Heard would also like to see an eight- 
processor supercomputer capable of 10 
gigaflops (billion floating-point opera- 
tions per second) added by 1990. 

“The hardware is pretty straightfor- 
ward,” Heard says, but he points out, 
“The crux of the whole matter is how 
you get access to the supercomputer.” 
Access will be maintained primarily over 
Tl lines (with 1,544-kb bandwidth) in a 
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Super computerist. Zero One’s 
Harry G. Heard will direct the JVNC 
supercomputing project. 






star-shaped network with nodes at each 
university. Though he acknowledges 
“we're not creating anything new tech- 
nically,” he says the difference is that 
“heretofore, if you wanted to use a su- | 
percomputer you traveled to the site.” 

The communications system also in- 
cludes satellite links of 56- and 64-kb 
channels, growing to a full 1,544 kb as 
needed, plus what Heard calls “the wid- 
est-band-width, full-du- 
plex dial-up systems we 
can purchase’’—2,400 
baud at first, and 9,600 
baud when available. 
Starting with 128 incom- 
ing lines, the system will 
grow to 2,000 lines with- 
in a year. 

Remote communica- 
tions will use the Ar- 
panet TCP/IP transport 
[HlectronicsWeek, May 
18, 1985, p.384] and inter- 
net protocols. TCP/IP is 
embedded in the Univer- 
sity of California at 
Berkeley 4.2 Unix oper- 
ating system that many 
universities already use. 

Heard is also working 
on an NSF study aimed at finding a 
low-cost mini-supercomputer. He _ pro- 
poses that “modest-performance’’ 64-bit 
vector-processing systems with compati- 
ble instruction sets could effectively 
take some of the load off supercom- 
puters and serve as introductory tools 
for young scientists—and at ‘1% of the 
$20 million cost [of a supercomputer].” 

Heard gives a simple reason for push- 
ing the limits of supercomputer sys- 
tems: “I think it’s been stated, but we’ll 
never have enough computer power. 
Very bright people will always use 100 
hours on any machine.” —Hve Bennett 













































DRI’S HIRAI SAYS 
COMPUTERS MUST BE 
MADE EASIER TO USE 


Tokyo | 
a) anne Hirai feels strongly that 
personal computers must be easier 
to use. Sales growth is sluggish, he 
maintains, because fewer people are 
willing to learn how to operate them. 
So Hirai, then head of product plan- 
ning for office automation equipment at 
Toshiba Corp. in Tokyo, decided to do 
something about it. He switched jobs to 



























































tackle the challenge of developing sim- 
pler user interfaces, taking over as pres- 
ident at Digital Research (Japan) Inc., a 
subsidiary of Digital Research Inc., of 
Pacific Grove, Calif. 

Developing simpler interfaces would 
have been difficult at Toshiba, he says, 
“because Toshiba must concentrate on 
differentiating its machines from those 
of other manufacturers.’ At DRI, he 
will offer software to make applications 
run similarly on different computers. 

Also on his agenda is unifying office- 
automation machines, including personal 
computers, word processors, facsimile 
terminals, digital plain-paper copiers, 
and printers. “Graphics capability, in- 








Symbol power. Toshimichi Hirai, president 
of DRI Japan, thinks use of icons will make it 
easier to control office machines. 






cluding icons, is perhaps the most popu- 
lar approach to simplified interfaces,” 
says Hirai. “It is equally applicable to 
making the same hardware work vari- 
ously as a copier, printer, or facsimile.” 
DRI’s work on its Graphics Environ- 
ment Manager is one reason he took the 
job, he says. GEM uses pull-down 
menus and windows to ease operation 
[HlectronicsWeek, April 8, 1985, p.36.] 

Concurrent efforts. The company’s 
work on Concurrent CP/M and Concur- 
rent DOS 286 also is important because 
communications require a computer to 
receive data while it does something 
else. This ability eliminates the need to 
terminate and load jobs repeatedly in 
order to access data in other programs. 

Just as Japan now leads the world in 
memory sales, in the future it will be 
the leading supplier of all types of 
chips, including microprocessors, Hirai 
says. He expects to work with manufac- 
turers to develop operating systems, as 
his firm is now doing for NEC Corp.’s 
original V-series central processing 
units. 

Hirai, 47, has a bachelor’s degree in 
physics from Harvard University, and 
spent more than half of his 28 years at 
Toshiba in its mainframe division before 
the company left the mainframe busi- 
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to hire more licensing agents.” So he 
proposes some changes—more licensing 
agents, new methods for streamlined, 
consistent licensing approval between 
the Commerce and Defense depart- 
ments, and industry input. 

His firm is primarily interested in 
what Weadon calls the wind-down phase 
of a technology life cycle. He points out 
that the best way for small firms to 
extract the full value of a product’s life 
cycle is through exports to areas such 
as the Eastern Bloc. 

The animated 39-year-old attorney 
boasts considerable experience in inter- 
national business and foreign-trade law 
since arriving in the capital in 1980. He 
interned at the State Department while 
studying political philosophy at Cornell 
University in the late 1960s. Before 
earning a law degree from the Universi- 
ty of California at San Francisco and an 
MBA from Harvard University in the 
mid-1970s, Weadon served 3% years 
with the Navy in Southeast Asia, where 
he first came in contact with the idea of 
military technology transfer. 

In the trenches. Although Weadon’s 
firm only recently hung out its shingle, 
he claims it is the only one working in 
the trenches because it is the only law 
firm in Washington working directly 
with the Commerce Department on a 
daily basis. 

Along with perhaps five other law 
firms in the nation that concentrate on 
export controls, his firm is “trying to 
develop a jurisprudence of export con- 
trol,’ he says. Despite his often harsh 
criticism, however, he says his approach 
is to cooperate with Commerce in trying 
to formulate new ways of speeding up 
the licensing process. 

“We see our job as really focusing the 
issues for them,” he concludes. “We ask 
nothing but fairness.” —George Leopold 


ness. In his new role as president of 
DRI Japan, Hirai hints at a change from 
his predecessor, who also came from a 
large firm but didn’t really fit in with 
DRI’s corporate culture. 

“The first thing I told everybody is 
that I will not try to bring the way of 
doing things in a big company to Digital 
Research,” he explains, but is quick to 
add, ‘There are both merits and demer- 
its in the way things are done at large 
firms, and I want to bring the good 
things.” To ease any concern over his 
ties to large firms, he points out, “To- 
shiba America in Tustin, Calif., where I 
worked from 1981 through 19838, is hard- 
ly a large firm.” —-Charles L. Cohen 














































WEADON GUIDES 
FIRMS THROUGH 
REGULATORY MAZE 


Washington 
pmaeine a small U.S. company export- 

ing an item such as an electric toaster 
and having the shipments held up be- 
cause the product contains a single mi- 
croprocessor. This real-life example 
points out the difficulties many small 
companies face when trying to crack 
foreign markets, argues attorney Don- 
ald Weadon. 

To compete with well-heeled interna- 
tional electronics companies, these inno- 
vative smaller firms must often look 
overseas for new markets. But in to- 
day’s export-control climate, where sev- 
en federal agencies make the application 
process a bureaucratic nightmare, that’s 
where many of the technology-transfer 
problems begin, Weadon contends. 

“Basically what happens is that small 
firms get sucked into international 
trade, and they don’t understand what’s 
involved,” says the export-control spe- 
cialist and senior partner in the Wash- 
ington law firm of Weadon, Dibble & 
Rehm. Since last fall, he has been guid- 
ing mostly smaller companies through 
the maze of federal regulatory machin- 
ery [ElectronicsWeek, May 20, 1985, 
p.32]. His firm now represents about 75 
large and small firms and is picking two 5 = , q 
or three new clients each week. — WO —_— | oN 

Slow processors. Over Weadon’s al - Z 
shoulder and across Pennsylvania Ave- 
nue is the Department of Commerce. It 
is here, he argues, that many of the 
technology-transfer problems originate. 
Although the Commerce Department 
last month announced new regulations 
governing export licenses that it claims 
will be more palatable to businesses, 
Weadon still criticizes the agency. 

Claiming the department is slower 
than its Japanese and European coun- 
terparts, Weadon remarks, “Industry 
should hold a bake sale to raise money 











































































































Strategist. “We're trying to [transform] ex- 
port control from the reactive issue to a stra- 
tegic opportunity,” explains Donald Weadon. 
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A guide to 
semiconductor 
strategies 

in the 80's! 


CUSTOM & SEMICUSTOM VLSI: 
survival Strategies For The New Era 
asks the question: Are you equip- 
ped to meet the challenges of an 
ever-changing industry? 

Radical change in industry can 
mean radical growth if you under- 
Stand these changes. 


Order this book today for an inside 
line on the challenges of change in 
the semiconductor market. 


send $150 or your company purchase 
order to: R360 


ElectronicsWeek Books m hy 


P.O. Box 541 HT 4 
Hightstown, NJ 08520 . 


LIBSIM 


Logic 
Simulation 
System 


N ow available from ACASI — a 
sophisticated highly interactive logic 
simulator for the standard IBM-PC and 
compatibles running at better than half 
the speed of Daisy’s LOGICIAN* at a 
fraction of the cost. LIBSIM is fully in- 
terfaced to FutureNet schematics and is 
targeted for PCB and IC designers. It is 
an extremely powerful tool to reduce 
the design iterations, debug logic cir- 
cuits, verify timing, verify absence of 
buss contention, verify test programs 
and aids in test program generation. It 
eliminates the need for bread-boarding, 
drastically reduces design overhead and 
time to market. OEMers welcomed. 


For further information call: 


ACASI at (408) 997-3333 
P.O. Box 20127, San Jose, CA 95160 
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Tomorrow’s one-step 
connectors. 


Integral EMI/RFI shielding. 
Easy I/O. 


From AMP, right now. 


Our newest idea in I/O comes in a one-piece assembly, already shielded, 
all ready to go. 
One crimp operation terminates flat shielded cable. And applies strain 
relief at two points. And attaches the cable shield to the connector shield. 
One operaton. 
And our new SDL connector is as hard-working as it is good-looking. 


Selective gold plating gives it a high cycle life, with easy insertion, 
secure retention, simple release. 


Sensible? You bet: the shielding you need, in an economical 
connector with unbeatably economical one-step application. 


Cost effective? No question about it: it’s from AMP. 





For more information, contact the 
AMP SDL Connector Desk, (717) 780-4400. 
AMP Incorporated, Harrisburg, PA 17105. 


AN-P Interconnecting ideas 












































































































































Shielded Data Link connectors available in 4, 8, 16, 24 Top or side entry pcb receptacles, Round shielded cable 
contact configurations. Insulation-displacing design for complete design flexibility. terminates in just two steps— 
provides redundant contact on each conductor. one. for the conductors, 


Built-in polarization/keying system. one for the shield. 
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Squeeze the excess 


out of 
circuit board design. 


Avoid unnecessary layers in printed 
circuit boards. Shorten conductor runs. [m- 
prove design accuracy. 

Let the IBM Circuit Board Design Sys- 
tem 2 help. CBDS is highly interactive soft- 
ware that helps you optimize your board 
designs by automatically handling all the 
details of a layout as design advances. Even 
after a designer has worked on a board for 
hours, CBDS can generally suggest ways to 
simplify it. 

CBDS handles every aspect of board 
design. You start with a schematic or 
netlist, and the system helps you create a 
physical layout. It incorporates a simulator 
that verifies the logic design, including 
propagation delay and gate loading, and 
generates digital test patterns to drive a 
production-line tester. It creates tapes for 
photo plotters and numerically controlled 
production machines. At every step of the 
process, CBDS automatically insures that 
you’ve conformed to your design rules. 

Fewer Layers 

You can get a board with fewer layers 
and drillholes—which means less costly, 
more producible boards and better yields. 

Design output is generated automati- 
cally from design data. And system re- 
sources can be shared by multiple users, 
who don’t have to be computer experts. 


CBDS is designed for simplified operation 
by non-DP professionals. 

CBDS, with its complete design-to-man- 
ufacturing capability, is competitive in 
price whether you have a few workstations 
or many. It works with a range of IBM 
systems from the 4300 series to the 308% 
family of processors. And with the IBM 
2080 Graphics System workstation, you can 
work in vivid color. 

Make sure your printed circuit boards 
are the best they can be. For more informa- 
tion about the IBM Circuit Board Design 
System, call IBM toll free at 
1 800 IBM-2468, Ext. 111. 
Or return the coupon. 


na 
DRM, Dept. BX/111 

| 400 Parson’s Pond Drive 

| Franklin Lakes, NJ 07417 


| I want to squeeze the excess out of circuit boards. 
| _] Please send me more information on the IBM 


Circuit Board Design System 2. 
| _] Please have an IBM representative contact me. 


| Name 
| Title 


| Company 
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ELECTRONICS 


IC-DESIGN AUTOMATION 
STRIDES INTO 
SILICON-COMPILATION ERA 


- MORE CONVENTIONAL CHIP-DESIGN TOOLS GET BOOST FROM 
HARDWARE ACCELERATORS, EXPERT-SYSTEM TECHNOLOGY 












he merchant integrated-circuit manufacturing indus- 

try has outgrown its own imagination. Beyond mi- 

croprocessors, memories, and a few associated pe- 

ripheral chips, which can be used in a wide variety 

of designs, it is increasingly difficult to imagine the 
function of new very large-scale ICs that will enjoy a large 
enough market to justify the cost of designing, debugging, 
and fabricating them. 

On the other hand, one of the most effective ways a sys- 
tems house can add functionality to its products while reduc- 
ing their cost, size, and power consumption, thus improving 
the firm’s competitive position, is through the design and use 
of user- and application-specific ICs. If the electronics indus- 
try is to make full use of its VLSI fabrication capabilities, it 
must put design definition back in the hands of the systems 
engineers developing products for end users. 

But application-specific ICs by definition must be economi- 
cal at far smaller production levels than those of their gener- 
al-purpose cousins. A small or medium-sized systems house 
cannot afford the kind of development costs that have charac- 
terized LSI and VLSI chips in the past. Thus, the growth of 
the application-specific-chip mar- 
ket must go hand in hand with 
the development of I[C-design 
tools that drastically reduce the 
time and effort involved in chip 
development. But this market 
may grow by leaps and bounds 
in the next year or two: the last 
10 to 12 months have seen a tre- 
mendous increase in the sophis- 
tication of commercially avail- 
able tools, particularly in the 
area of silicon compilation. 

The first wave of application- 
specific ICs, the semicustom 
gate array, represents a fairly 
severe design compromise. The 
system designer can specify the 
wiring at the top layer of the 
chip, but the few-sizes-fit-all phi- 
losophy behind the predefined 
array he is using leads to an 
inevitable waste of silicon real 
estate and consequently higher 
costs; also, many functions he 
may require, such as analog cir- 
cuit elements, cannot be integrated with his logic circuitry. 

The gate-array market is well on its way to maturity, aided 
by schematic-capture, logic-simulation, and netlist-extraction 
tools in the hands of the circuit designer and automatic-rout- 
ing, geometric-editing, load-extraction, simulation, and other 
types of tools that by and large remain in the hands of the 
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gate-array supplier. But the industry has been cutting only its 
first application-specific-IC teeth with this approach. 

Standard cells represent the next major step toward effi- 
cient use of silicon in application-specific ICs. Standard-cell 
designs have higher associated manufacturing and tooling 
costs than gate arrays, because masks must be generated for 
all layers of the IC. But the circuitry within the predesigned 
cells can achieve densities near those of full-custom ICs. Fur- 
thermore, no more space than is necessary need be left for 
the interconnections among the cells, thanks to the use of 
placement and routing tools that operate in both manual and 
automatic modes, and compaction routines used to tighten up 
the chip layout. 

Beyond standard cells lies the territory of cell-oriented cus- 
tom design, where individual customized cells can be generat- 
ed by software once their parameters have been set. For 
example, a counter, an arithmetic logic unit, or a bus-interface 
unit might be generated of any required width, in bits, or a 
multiplexer might be configured with the precise number of 
inputs needed. This is the area of application where silicon 
compilation is beginning to come into its own. 
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1. Autoroute. A screen lets the user of Silicon Compilers Inc.’s 
Genesil software see the effects of block placement on the intercon- 
nect routing, which is done automatically following the interactive 
block-placement process. The resulting dimensions of the chip (and 
the area the user has zoomed in on) are displayed. The blocks are 
compiled using parameterized Micro-Architectural functions. 
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As silicon compilers mature, the chips they produce will 
approach full-custom devices in terms of function, layout, and 
circuit density. Most compiler makers claim that current prod- 
ucts achieve silicon efficiencies 75% to 90% of those of hand- 
crafted custom design. Some industry observers, however, say 
these claims are highly optimistic. 

For the present, tools for full-custom IC design generally 
operate at the physical-layout level and at the interface be- 
tween a schematic and the physical layout. They include lay- 
out and polygon editors, compaction programs, design-rule 
checkers, layout-file generators, layout verifiers, load extrac- 
tors (which derive circuit-loading data from the physical lay- 
out to use as input to simulators), and pattern generators for 
producing a drive tape for mask-generation equipment. 


Market for advanced tools set to grow 

The overall market for IC design tools is likely to follow a 
trend paralleling that of the market for application-specific 
ICs. Dataquest Inc. sees the latter market (exclusive of read- 
only memories and chips made by captive foundries) growing 
from $3.8 billion in 1984 to $13.3 billion in 1990. 

The market for the geometric-layout tools currently used 
for full-custom IC design, and thus less closely associated 
with the application-specific-IC market, will represent a dwin- 
dling portion of the overall market. The market for geometric- 
layout packages in particular will actually drop from $85 mil- 

lion in 1984 to $50 million in 1988, according to the Technology 
Research Group Inc. of Boston. 

The 1984 market for manual IC-layout tools, which is cur- 
rently dominated by Calma Co., a subsidiary of General Elec- 
tric Co., stood at $110 million, says the Technology Research 
Group. The firm projects this market, which consists mainly 
of turnkey systems, to grow to $340 million by 1988. Ad- 
vanced layout tools, which include automatic placement and 
routing software, symbolic-layout packages, and silicon com- 
pilers, will at the same time expand from $25 million to $290 
million, the firm predicts. 

Neither of these groups include the substantial market for 
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circuit-simulation software. TRG sees this market growing 
from $25 million in 1984 to $250 million in 1988, but many of 
these systems are used for system- and board-level simulation 
as well as IC simulation. Dataquest figures put the overall 
market for computer-aided-design work stations at $157 mil- 
lion in 1984 and rising to over $1 billion in 1989. 

Even in the world of gate arrays, the physical-layout job is 
still left almost exclusively to engineers working at the silicon 
foundries, that is, IC experts familiar with the foibles of a 
given process technology. The layout tools are of course avail- 
able to system-level designers outside the exclusive brother- 
hood of IC specialists, and it is a relatively simple matter for a 
circuit designer at a work station to transform his gate-array 
netlist into a physical layout for the chip’s mterconnection 
layer with an automatic-layout package. 

But many foundries find they cannot guarantee the results 
of using a customer’s physical layout, and very nearly all 
gate-array layouts are currently produced at the semiconduc- 
tor house from customer-supplied netlists. In order to make 
layout possible for designers who are not expert in silicon 
design, the vendors of CAD tools are developing close rela- 
tionships with the silicon houses in order to produce tools 
capturing the necessary process expertise. 

VR Information Systems Inc. of Austin, Texas, for instance, 
has come out with the first of its planned Turnchip modules 
[ElectronicsWeek, June 3, 1985, p. 16]. Arising from expert- 
system technology, Turnchip modules are rule-based routines 
that work with the firm’s Merlyn-G layout software to fine- 
tune layouts generated on a circuit-designer’s work station for 
a particular process in use by a particular silicon merchant. 

Given that the current division of labor in the semicustom- 
IC world puts schematic capture at the systems houses and: 
layout work still primarily at the silicon foundry, the captured 
schematics must be put in a form the foundries’ layout sys- 
tems can read. Unfortunately, there are very nearly as many 
netlist formats as there are engineering-work-station vendors, 
and the translation task is a major headache. 

The netlist translation problem is one that is addressed by 





2. Fitting in. Seattle Silicon Technology’s Concorde cell compilers fit in among tools running in acomputer-aided design environment such as 


that of Valid Logic’s Scaldstar work station. Versions will soon be available for the Mentor Graphics Idea series and the Tektronix CAE2000. 
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3. Design-view hierarchy. |C de- 
signers can use software tools to | 
view their work at highly generalized | 
levels down through levels showing | 
increased detail. Some tools (not | 
shown) operate at only one level; | 
silicon compilers let users leap from | 
high up the scale to the bottom. 


the Electronic Design Inter- 
change Format (EDIF), the first | 
version of which was released in | 
March. Backed by Daisy Sys- 
tems, Mentor Graphics, Tek- 
tronix, Texas Instruments, Mo- 
torola, and National Semicon- 
ductor, EDIF expresses design 
data in the form of a hierarchy 
that is detailed at its lower lev- 
els but can be highly abstract at 
its upper levels. 

EDIF, when it is demonstrat- 
ed to be a workable format, may 
become a standard that dictates 
how design data is transmitted. 
On the other hand, points out Andrew Rappaport, president of 
the Technology Research Group, much work remains to be 
done in defining not just how but exactly what information 
must be expressed in EDIF to satisfy a foundry’s needs 
before it can implement an IC in silicon. 


Silicon compilers 

Silicon compilers, however, go beyond the point of netlist 
generation, because they automate the physical-layout task. 
Their output is a tape for a mask-making machine with data 
in a format such as the Caltech Intermediate Format. 

As is often the case with new technologies in emerging 
markets, there is some dispute over the definition of a silicon 
compiler. All silicon compilers have as their stock in trade the 
captured expertise of silicon-design specialists, so that mem- 
bers of the large body of circuit and system designers can 
produce a chip without the aid of such specialists. The princi- 
pal disagreement is on how far up the hierarchy of design 
views the user of the software should be able to work before 
the package qualifies for the title of silicon compiler. For 
example, the input to Chipsmith, a compiler from Lattice Log- 
ic Ltd. Edinburgh, Scotland, is a complete logic design, 
whether written in Model, the firm’s hardware-description lan- 
guage, or produced as a logic diagram (for later conversion 
into Model code by the Draftsmith package). 

If a silicon compiler is defined as a program that accepts a 
behavioral circuit description as input, then Chipsmith is not a 
compiler, concedes Peter Robertson, one of Lattice Logic’s 
three founders and the man responsible for creating Model. 
But conventional compilers for software languages like For- 
tran or Cobol do not accept abstract descriptions of algo- 
rithms either, he points out. In other words, Chipsmith func- 
tions analogously to existing compilers for high-level software 
languages, and so is not improperly categorized as a compiler. 

Chipsmith, which can be used to wire gate arrays but is 
also capable of producing a full mask set eliminating the left- 
over gates and interconnect space, is distributed by third 
parties with whom the company has signed agreements, such 
as Ferranti Electronics Ltd. of Oldham, England. 

Silicon Compilers Inc. most of all would like the definition 
of a true silicon compiler to exclude such products as Chip- 
smith. Silicon Compilers’ product allows the system designer 
to do extensive design exploration at the architectural or func- 
tional level. He can describe his chip as a number of function- 
ally defined blocks and, without his decomposing the blocks 
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into their component cells or the cells into their component 
gates, the compiler can model his circuit and give him approxi- 
mations of the resultant chip’s dimensions, performance, and 
power consumption. 

Silicon Compilers’ Genesil system offers the user a set of 
what it calls micro-architectural-level functions, such as 
ALUs, programmable logic arrays, barrel shifters, and the 
like. These parameterized cells are defined through forms 
entry; a hardware language like Lattice’s Model is not used, 
in the interest of reducing the time an engineer needs to 
spend learning how to use the system. (Lattice Logic original- 
ly thought Chipsmith users would prefer to work in the Model 
language; their customers convinced them to add Draftsmith’s 
logic-diagram entry capability so that designers could work in 
a more familiar format.) 

After exploring architectural alternatives, which may in- 
volve modeling a set of chips and looking at the tradeoffs 
presented by possible functional divisions among those chips, 
the Genesil user progresses into the detailed-design stage. At 
this time the designer can choose to override parameter de- 
faults that he left as they were in the exploratory stage, 
successively refining his definition of the circuit and obtaining 
increasingly accurate estimates of chip performance and size 
(Fig. 1). Chips can be designed in CMOS (with two metal 
layers) or n-MOS (with a single metal layer) with geometries 
of 2 or 3 um (see Table). 

Earlier this month, Silicon Compilers Inc. announced two 
new versions of its Genesil system, one of which is based on 
Microvax II hardware and reduces the entry level for a Gene- 
sil system to $165,000. This single-user system is complement- 
ed by systems for up to 10 users. 

The Genesil systems are turnkey units that present the user 
with an integrated environment. Seattle Silicon Technology, 
on the other hand, produces a set of cell or module compilers 
that are intended for use in conjunction with graphics editors, 
simulators, and other software already running on engineer- 
ing work stations. Originally introduced for use on Valid Log- 
ic Systems Inc.’s Scaldstar system (Fig. 2), Seattle Silicon 
announced this month versions of the Concorde compiler soft- 
ware that run on Mentor Graphics Idea-series work stations 
and the Tektronix Inc. CAE2000. 

New Concorde tools were at the same time announced for 
compiling analog cells, automatic routing for all on-chip inter- 
connections, and for designing state machines using a special 
language called Smile. The analog-cell compilers can be used 
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to add analog-to-digital and digital-to-analog converters, opera- 
tional amplifiers, comparators, Pierce oscillators, analog 
switches and multiplexers, and components such as diodes, 
resistors, and capacitors to a chip design. 

Daisy Systems Corp., which has had considerable success in 
marketing work stations with an integrated computer-aided- 
engineering environment, announced this week that it is en- 
dorsing silicon compilation. Daisy has licensed Silicon Compil- 
ers’ Genesil software and has modified it to work in concert 
with other tools already running on the Daisy hardware, such 
as schematic-capture, simulation, and timing-analysis software 
(see p. 76). 

An application-specific IC design compiled on a Daisy Logi- 
cian also can be honed with the firm’s full-custom geometric- 
layout software. A new version of this software, called Con- 
current Chipmaster, was announced this week. 


Compiling with behavioral input | 

Most silicon compilers allow hardware designers to work in 
a relatively familiar environment. In large part, engineers 
work in graphic environments, manipulating familiar types of 
hardware symbols at the transistor, gate, register-transfer, or 
block levels (Fig. 3). They move these elements around on a 
floor plan and connect them with wires; thus, they can think 
about and manipulate the hardware in much the same way 
they have for years. 

But Metalogic Corp. of Cambridge, Mass., is offering the 
industry a horse of a very different color. While the other 
compilers on the market accept structural descriptions as in- 
put, Metalogic’s Metasyn silicon compiler accepts only behav- 
ioral or algorithmic inputs. 

In essense, Metasyn is a system or software engineer's 
silicon compiler: it requires almost no knowledge of the hard- 
ware itself, and it offers significant advantages in designing 
microprocessor ICs, in which the software and hardware de- 
sign processes are so linked as to be almost indivisible. Meta- 
syn allows the system designer to embody a time-critical soft- 
ware algorithm in hardware simply by translating that algo- 
rithm into the Lisp-like language the compiler uses as input. 

Metasyn, which is based on the MacPitts silicon compiler 
developed at the Massachusetts Institute of Technology's Lin- 
coln Laboratory, faces an uphill battle for acceptance by hard- 
ware designers because it does not allow them to directly 
manipulate hardware structures in the manner they are used 
to, and because it forces them to learn what is essentially a 
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4. Giant cells. Entire LSI functions 
have been captured in huge stan- 
dard cells VLSI Technology Inc. 
calls Megacells. To avoid wasting 
silicon real estate, all the firm’s Me- 
gacells conform to a standard height 
and tie to the on-chip Megabus, 
which runs above and below them. 


software language to describe 
the behavior of the IC they 
want. Another drawback is that 
Metasyn runs only on a Symbo- 
lies Lisp engine, so the price of 
entry is relatively high. 

This spring, a startup firm 
called Silicon Design Labs Inc., 
in Liberty Corner, N.J., an- 
nounced the availability of sili- 
con-compilation technology that 
also deviates from the silicon- 
compiler norm, but in a different 
way [ElectronicsWeek, May 20, 
1985, p. 21]. The firm’s Genera- 
tor Development Tools are 
aimed at automating the process of developing silicon compil- 
ers: GDT can be described as a compiler for silicon compilers, 
and is targeted for use not so much by systems and circuit 
engineers, but by the IC-design experts employed at merchant 
IC houses and at the captive IC-fabrication facilities of large 
systems houses. 

GDT, which is built around a hardware-description lan- 
guage called L (a superset of EDIF), automates the process of 
capturing the IC experts’ design expertise. In the parlance of 
Silicon Design Labs, a generator is analogous to a cell or 
module compiler; thus, a library of generators would be the 
core of a silicon-compilation environment. GDT makes it rela- 
tively easy for an IC house to capture what it feels are the 
specific application strengths peculiar to its IC process tech- 
nology, in addition to expertise in working around what might 
be viewed as the technology’s weak points. The IC house can 
then offer the generator software to outside systems design- 
ers, giving them added incentive to use the IC house as a 
foundry, and providing them with tools the foundry can guar- 
antee will work with their process. 

GDT is a complete environment including an L simulator 
and user-interface software that allows a circuit to be viewed 
at the transistor or gate level or at any level in a hierarchy of 
cells or blocks, in addition to looking at it as an L listing. It is 
said to be compatible with any mask-defined process technol- 
ogy, including n-MOS, CMOS, and bipolar. Furthermore, it 
allows the development of analog-circuit generators, although 
the L simulator is not yet modified for modeling such circuits. 
It is an open system that can be used in conjunction with 
existing circuit libraries and CAD software. 

Generators developed with GDT, which runs on Sun Micro- 
systems work stations, can be used to build a silicon-compila- 
tion hierarchy because they can pass parameters to one anoth- 
er. This makes possible incremental design refinement within 
a family of generators, points out Hal G. Alles, vice president 
of custom engineering at the firm, so that the software accu- 
mulates design expertise over time. Artificial-intelligence tech- 


nology is also being used to capture [C-design expertise (see 


“TC-design tool set is built on AI foundation,” p. 68). 
Until recently, the largest members of standard-cell librar- 


_ jes were core microprocessors about which the semicustom 


designer could configure the required random-access and 
read-only memory, input/output circuitry, and glue logic for 
his design. But at the end of April, VLSI Technology Inc., an 


early participant in the commercial silicon-compiler market, 
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introduced the first members of what it calls its Megacell line. 

The firm defines Megacells as the equivalents of standard 
LSI functions; almost any popular LSI part is a candidate for 
implementation as a Megacell. But VLSI Technology does not 
simply import LSI designs as they are and expect to drop 
them into standard-cell ICs. The most intractable problem this 
short-cut would present the designer with is that of “mega- 
holes.” A megahole, or large area of unused silicon, appears if 
three large cells, each more or less square, are placed in three 
of the four quadrants of a square chip: the fourth quadrant 
contains the megahole. Other less extreme megaholes present 
themselves when a designer tries to combine an odd assort- 
ment of large cells with a haphazard combination of dimen- 
sions. He would feel the frustration of a mason forced to 
work with bricks that all had different dimensions. 

VLSI Technology’s approach is to redesign the LSI func- 
tions so that they all conform to a standard height (Fig. 4). 
Thus a number of Megacells can be lined up in an even-sided 
row without wasting real estate. Furthermore, the firm has 
designed an on-chip bus it calls Megabus, which runs above 
and below the row of Megacells. The cells are designed so 
that the connections to this bus are available on the sides of 
the cell where the bus passes by. The first Megacells to be 
made available include the VGC6845 cathode-ray-tube control- 
ler and 16-, 32-, 64-, and 128-K ROM arrays. 

In May, Waferscale Integration Inc., Fremont, Calif., also 
added a very large standard cell to its Probe library. The 
59C032 32-bit microprocessor cell, built in 2-4m CMOS, con- 
tains functions equivalent to eight 2901 bit-slice processors 
and three 2902 carry look-ahead devices; it runs at 15 MHz. 


Foundry connections 

A silicon compiler is useless unless there exists a reliable 
silicon foundry willing and able to work with its output. Ven- 
dors of such compilers are very much aware of this and have 
been hard at work developing viable relationships with IC- 
fabrication firms and tweaking their software to accommo- 
date specific process technologies. VLSI Technology is alone 
in starting out with its own fabrication facilities. 

Thus it was far from insignificant when Silicon Compilers 
Inc. announced in May that four foundries had agreed to 
accept Genesil output for IC production. The four are Gould 
AMI Semiconductors, International Microelectronics Products, 
NCR Microelectronics, and VLSI Technology. 

The agreements go beyond a one-sided endorsement of sili- 
con compilers; they represent a commitment on the part of the 
compiler vendor to follow the evolution of each foundry’s 
process technology and to build into their compiler’s technol- 
ogy files the necessary design rules. Seattle Silicon has gained 
the support of the same foundries plus that of Comdial Corp. 

The considerable effort that Silicon Compilers invested in its 
foundry relationships is a testament to the fact that the 
foundries have been somewhat leery of 
compilation technology. The effect of Sili- 
con Design Labs’ GDT, if it succeeds, will 
be to draw foundries into the compilation F 
game on a far more intimate basis. os 

Silicon Design Labs’ approach “is the /.—— 
model that I think will succeed because it | VLSI Te: 
allows the foundry to provide significant | _ 
value added,” says Rappaport, referring | 
to the cell compilers foundries can pro- | 
duce with GDT. GDT allows the foundries 
to continue selling the expertise of their + 
IC-design specialists, captured in soft- | 
ware instead of directly in silicon, in addi- | 
tion to the mechanical act of stamping out | 
chips. “The problem that [Silicon Compil- | | 
ers Inc.] faces is that they don’t allow the | pe; 
foundries to have any other input to the & 
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compiler except the design rules. There’s less value added by 
the foundry, so there’s less reason for them to become in- 
volved,’ Rappaport explains. 

Of all the functions of IC-design tools currently on the 
market, Rappaport feels that “testability analysis is absolute- 
ly the biggest bottleneck in the process. The more complex 
the chips become, the more internal nodes they have that are 
difficult or actually impossible to test by applying patterns to 
inputs and watching the outputs. And the fault-simulation 
task, in which a set of test patterns is analyzed to determine 
the percentage of theoretically possible faults it will identify, 
becomes an increasingly computation-intensive job. 

Cadat is a popular fault simulator that is licensed by work- 
station vendors Applicon, Cadam, Cadnetix, Futurenet, Men- 
tor Graphics, Racal-Redac, and Via Systems, among others, 
and that is used to generate test-pattern tapes for a number 
of automatic test systems. HHB Softron of Mahwah, N.J., 
which developed Cadat, has produced versions that take the 
big computation job to mainframes and superminicomputers, 
in addition to the work stations it runs on. The more computa- 
tion power that is applied to the simulation, the more of the 
space of possible faults it can explore, points out Todd Wes- 
terhoff, product marketing manager for Softron. 

Softron’s attempts to reduce the load on a customer’s com- 
puters include improvements in the Cadat algorithm, as well 
aS a system introduced in February. The Cats integrated sim- 
ulation engine, as it is called, is a Sun Microsystems work 
station with an added hardware accelerator designed to exe- 
cute the Cadat algorithm. Westerhoff says the Cats box runs 
Cadat fully 1,000 times faster than a VAX-11/780. 

But throwing even endless simulation at VLSI chips does 
not alter the fact that some faults simply cannot be detected 
without some way of probing inside the chip. IBM Corp. and 
the Department of Defense have been developing level-sensi- 
tive scan design as a solution. This technique calls for a 
connected string of shift-register latches to be scattered 
throughout an IC’s logic to allow the state of internal circuits 
to be captured and read out [Electronics, Nov. 8, 1979, p. 116]. 

But the silicon real-estate penalty for this scheme, depend- 
ing on how far it is taken, ranges from about 5% of the total 
chip area to more than 20%; this is a price only IBM and the 
DOD have shown themselves willing to pay. So the problem 
remains a major one. The single saving grace of silicon circuit 
implementations, according to Westerhoff, is that the most 
common types of flaws affect numerous devices in the area of 
the problem, substantially increasing the likelihood that the 
vendor’s test patterns will detect them. 

Another simulation engine just announced this month for 
first deliveries in July is the Spicengine from Shiva Multisys- 
tems Corp., Menlo Park, Calif. This system, based on a paral- 
lel computer from Sequent Computer Systems Inc. and one or 
more special accelerator boards, is designed to execute Power- 
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spice, a iaenen of ma Spice circuit-simulation program 
from the University of California at Berkeley. Powerspice 
software by itself, running on a VAX superminicomputer, is 
said to run three to five times faster than Spice2 on a similar 
VAX and to produce more accurate results. With the SX- 
series engines, selling for $125,000 to $350,000, simulations 
run from 20 to 100 times faster than Spice2 on a VAX-11/780. 

Jeffrey Deutsch, Shiva’s chief technical officer, says the 
system’s speed makes simulation-based circuit optimization 
over temperature and process variations a practical reality. 
Circuits are broken down into subcircuits for the simulation, 
and multilevel relaxation algorithms allow the simulation to 
concentrate on portions of the circuit that are changing more 
rapidly than others. Internally, Powerspice is a mixed-mode 
simulator, but its input and output are at the circuit level for 
compatibility with Spice input parameters and output formats. 


New full-custom entries 

Despite the fact that full-custom geometric-layout IC design 
systems are expected to represent a dwindling portion of the 
overall CAD market, new companies are setting out to grab a 
slice of Calma’s (and Applicon’s) pie. One, SDA Systems of 
Santa Clara, Calif., introduced its first product in February. 

The product, called the Framework system, provides a 
graphics command interpreter, window manager, graphics 
manager, and data manager that operate in a uniform fashion 
across a wide range of tools. The system’s unified data base 
holds all information pertaining to a circuit design, making 
unnecessary any data translations in moving from schematic 
capture to circuit or logic simulation to physical layout. 

Similar levels of tool integration and human-interface con- 
sistency are claimed for a full-custom system scheduled for 
announcement this month. Developed by Clarity Ltd., a two- 
year-old firm based in Herzlia, Israel, and with offices. in 
Sunnyvale, Calif., the system runs on Apollo Domain work 
stations and can take advantage of a computation server on 
an Apollo network to execute computation-intensive tasks. To 
an initial set of schematic-capture, layout, and simulation 
tools, Clarity expects to add a library of cell compilers. 

All the way at the other end of the spectrum from systems 
that concentrate on the nuts and bolts of geometric layout are 
the system-level simulation packages. One such simulation 
package that has emerged from its academic spaw ning 
ground (at Case Western Reserve University) into the com- 
mercial world is N.2 from Endot Inc. of Cleveland. 

The second generation of a system- design tool set originally 
called N.mPc, N.2 began reaching users’ hands in May. Capa- 
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ble of Rodel a aunples system using behavioral descrip- 
tions as input, N.2 permits software development for a system 
to begin long before any actual hardware is put together. 
High levels of system complexity can be dealt with in its 
hierarchical modeling environment. 

Originally intended for designing multiple-microprocessor 
systems, the use of N.2 and its predecessor has focused in- 
creasingly on VLSI design, according to Endot. N.mPc was 
used by Motorola to validate the microcode and diagnostics 
for the 68010 microprocessor, and it has been used for archi- 
tectural development and validation of other processors, such 
as a vector-processor chip set produced under the DOD’s Very 
High Speed Integrated Circuits program. 

The new version moves the simulation from its original 
PDP-11 environment onto VAX-series computers. This has 
made it possible for Endot to consolidate numerous modules 
of the system and simplify its operation. The new version 
allows users to define interconnections at all levels of the 
design hierarchy instead of just one level, and new emphasis 
has been placed on the graphics-based interface. 

At the core of N.2 and similar simulation environments 
under development at academic and industry research labs is 
a hardware-description language. Lattice Logic’s Model and 
Silicon Design Labs’ L are examples of such languages. Ella 
is another hardware-description language and simulation tool 
set that has just emerged from the research facilities of the 
UK’s Royal Signals and Radar Establishment to be commer- 
cially supported by Praxis Systems Ltd., Bath, England. 

Some hope for a standard among such languages emanates 
from a project being undertaken by IBM, Intermetrics, and 
Texas Instruments under a VHSIC contract. VHDL, for 
VHSIC hardware-description language, supports the design, 
documentation, and simulation of hardware from the system 
level to the gate level. Ada-language constructs are used in 
the technology-independent language wherever possible, and 
user-definable data types add flexibility. VHDL supports both 
procedural (algorithmic) and nonprocedural, data-flow-oriented 
descriptions of hardware. 

A part of VHSIC phase 2, VHDL will speed up the insertion 
of new submicron technologies, it is hoped. VHSIC chip con- 
tractors are to describe their designs in the language so that 
they may be verified by the VHDL simulator. Other contrac- 
tors are to accept VHDL chip descriptions, along with other 
documentation, for use in the production of chips. The Inte- 
grated Design Automation System program, now under way 


_at the DOD, has been chartered to develop a set of design- 
- automation tools centered on VHDL. LJ 
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market. 


Send $150 or your company purchase order to: 


Electronics Magazine Books 
P.O. Box 541 
| Hightstown, NJ 08520 


U.S. residents please include local sales fax. 


a 
| . & 
Delivery will take 4-6 weeks. “Hi 7 
Money-back guarantee if not satisfied. a 








SERIAL 
VARIETY PAGK. 


Get control of your I’s and O's regardless of 
your protocol. 

Everyone has their favorite serial. I/O that 
is. For some, it’s Asynch. For others, Bisynch. 
And don’t forget SDLC. 

Now there's a way to satisfy all of these. 
With the MK68564 Serial I/O Controller from 
Mostek. It can handle any serial protocol you 
need it to, because it’s software configurable. 

The MK68564 has two separate full-duplex 
serial channels, and two independent baud rate 
generators. It also has directly-addressable read/ 
write registers — making it very easy to use. 

But the real beauty is it’s highly program- 
mable. If you need to change protocols, the 
MK68564 can change with you. Simply by being 
reprogrammed. : 

What’ more, it has automatic DTACK gen- 
eration and interrupt vector generation (for easy 
68000 interfacing). And, of course, being a 
single-chip solution, it not only cuts your system’s 
chip count, but reduces costs, too. 

But don’t take our word for it. Try the 
MK68564 for yourself. Just call or write and we'll 
send you an evaluation sample, free of charge. 
Once you’ve tried it, you'll see that whatever your 
favorite I/O protocol, we’ve got you covered. 

Mostek Corp., 1215 W. Crosby Road, 

MS 1051, Carrollton, Texas 75006, 214/466-6836. 
In Europe, (32) 02/762.18.80. In Japan, 

03/496-4221. In the Far East (Hong Kong), 

), 681. 15 7-9. Offer subject to availability. 


RY UNITED 
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MASS STORAGE 


_ERASABLE OPTICAL DISKS 
ARE ON THE HORIZON 






VERBATIM TO UNVEIL 40-MEGABYTE MAGNETO-OPTICAL 


DISK AND DRIVE SYSTEM AT NCC THAT USES FARADAY EFFECT 


mong all the mass-storage systems being dis- 
played at this year’s National Computer Confer- 
ence in Las Vegas, one of the brightest contenders 
is certain to be optical-disk technology. Because 
optical disks can offer more than 20 times the 
information density of current magnetic storage devices at a 
lower cost per byte, these disks have long been touted as the 
next revolution in mass storage. 

The technologies for read-only and write-once versions of 
optical disks are well in hand, but what has proved most 
elusive to optical-disk developers is the formula for an eras- 
able optical disk. That’s why some excitement is anticipated 
over a working laboratory prototype of a 342-in., 40-megabyte 
(formatted, 47 unformatted), erasable, removable magneto-op- 
tical disk and drive that will be unveiled at the show by 
Verbatim Corp., Sunnyvale, Calif. 

The mass-replicated read-only optical disk—which shares 
much of the engineering used in digital audio disks—is expect- 
ed to become the favored storage medium for such large data- 
base distribution chores as stock-market histories and patent 
libraries. Write-once drives that use a modulated laser beam 
to permanently engrave a submicron-sized bubble or pit in the 
active layer of the medium may well supplant microfilm and 
magnetic tape as the archival medium of choice for bank 
transactions and medical records. 

Up to now, the search for an erasable optical disk has 
centered on both phase-changing media and magneto-optics. 
By varying the heat applied to the active layer of a disk, 
backers of phase-changing media say, it should be possible to 
control the localized reversal of states between amorphous 
and crystalline, enabling the sensing of the relative reflectiv- 
ity between the states, using sensors based on the Kerr etf- 
fect. On the other hand, the magneto-optical approach, based 
on the Faraday effect, is favored by more than 18 companies 
including Verbatim. 

With only three weeks left before the NCC, the Verbatim 
development team is working the bugs out of its demonstra- 
tion unit, which uses an IBM Corp. Personal Computer. By 
showtime it expects to be ready with a 3%-in. disk and drive 
with the same footprint as a 342-in. microdisk drive. Although 
team leader Geoffrey Bate, senior vice president of research 
and development, is quick to point out that the demonstration 
prototype is “not a product precursor,” there is no doubt 
about where the company is headed (Fig. 1). 

After some 15 months of intense R&D effort, the demon- 
stration will represent the payoff from an $800,000 gamble, 
and heralds the start of Verbatim’s product-development 
push. The project has high visibility and motivation within the 
company. “It’s a big challenge to commit to this kind of 
technology,” says Bate. “There is a great penalty for failure.” 

Though Bate won't talk much about Eastman Kodak Co.'s 
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1. Eraser head. Investing nearly $1 million just to develop a prototype 
3%2-in. erasable optical disk is risky business, says Verbatim vice 
president Geoffrey Bate. But Kodak’s recent takeover of the firm may 
have cut the odds in Verbatim’s favor, since Kodak brings much 
materials-science expertise to the company’s effort. 





takeover of Verbatim last March, he does say, “It hasn’t hurt 


| our project at all. In fact, they’ve been very encouraging.” 


Kodak’s Spin Physics Division in San Diego is active in devel- 
oping perpendicular magnetic recording as an alternative tech- 
nology for increasing the density of conventional mass mag- 
netic storage. 

In magneto-optical recording, the active layer of the disk is 
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2. Faraday effect. A laser diode and detector array ride on opposite ends of the U-shaped assembly that encloses the disk’s surface. Whena 
low-power polarized beam is focused on a magnetic domain, the Faraday effect rotates the beam, which is picked up by the analyzing filter and 
photodetector on the top surface of the disk. Using the Faraday effect instead of the Kerr effect results in a less expensive device. 





uniformly magnetized in a direction perpendicular to the plane 
of the substrate. To write, an electrically modulated laser 
beam is focused on a 2-um spot of the active layer. Because 
of the special properties of the active layer, the beam raises 
the temperature only in the spot being irradiated, thus mak- 
ing the properties of the magnetic domains susceptible to 
reorientation. | 

In most cases, Curie-point reorientation occurs at about 
200°C. A magnetic coil working with the laser can thus easily 
reverse the polarity of the domains by applying a bias field of 
just a few hundred oersteds and allowing it to cool, which 
typically takes only about a microsecond. To erase a bit, the 
process is repeated but the field direction is reversed. Over- 
write involves first doing an erase, then waiting a revolution 
before writing again. 


U-shaped assembly 

In the Verbatim system, the gallium aluminum arsenide 
laser diodes (supplied by Sharp Corp. of Osaka, Japan) are 
mounted below the disk, and the detector array rides above 
the disk on a U-shaped assembly (Fig. 2). To read, a low- 
power (8-mW) polarized beam is focused on a magnetic do- 
main. Because of the Faraday effect, the polarization angle of 
the light rotates as it passes through the film. The rotation is 
picked up by the analyzing filter and passed to the photode- 
tector on the top surface of the disk. A radial actuator moves 
it along the disk and a focus actuator maintains track regis- 
tration. For writing, the beam power is increased to 10 mW. 

Track registration and focus is accomplished by the U- 
shaped ultraprecision assembly, which carries the laser and 
four photocells. The photocells register diffraction as laser 
light is split into a main beam and two weaker ones by either 
the grooves or lands which are preformed on the disk to 
define the tracks. If the laser is on track, the diffraction is 
equal across the four detectors. When the detectors register 
an unequal signal, this error signal is used to correct the 
tracking path and refocus the beam. 

Unequal signals reveal that the beam is off track or out of 
focus and tell the drive how much the lens must be moved to 
correct the errors. The process of detection and correction of 
the position and state of focus of the light beam happen 
continuously and automatically when it is in the drive. The 
grooves in the disk that make possible the auto-tracking and 
auto-focusing are molded into the transparent plastic of the 
optical disk before the thermo-magneto-optic film is deposited. 

Audio compact disks already use the diffraction technique 
and typically achieve 12,000 to 15,000 tracks/in. Verbatim 
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plans to use a 4-um track, making possible 6,350 tracks/in. 
But track densities could be pushed further, says Ingolf Sand- 
er, the project leader, all the way to a 15,000-tracks/in. pitch. 
“Low cost is more important right now, and to design a drive 
which could read such densities would be much more expen- 
sive and yield would be much lower,” says Sander. 

Verbatim claims that the disk is capable of tens of millions 
of flux reversals, since there is no way to wear it out. Coerciv- 
ity of the media is typically about 2,500 oersteds at room 
temperature, but drops to just 150 Oe when irradiated. A bias 
field of 200 Oe is applied to establish a baseline polarity. At 
room temperature, such a weak field is insufficient to switch 
the medium, Verbatim says. | | 

Bate says that the danger of information inadvertently be- 
ing destroyed is no more likley to occur than with traditional 
magnetic disks. He says that the sequence of events would 
have to involve simultaneously applying heat and a magnetic 
field to the film, which is unlikely unless the disk is being 
intentionally erased. 

For the next two years, Bate and his team expect to be 
wrestling with problems of moving the prototype three-layer 
sputtered disks into production (Fig. 3). The goal is to begin 
large-scale manufacturing in the third quarter of 1987, selling 
drives for $300 and removable disks for $20 to $30 to original- 
equipment manufacturers. 

Selecting the 34%-in. form factor “wasn’t a hard decision to 
make,” says Bate, adding that he expects it will become stan- 
dard in regular magnetic-disk media. He also believes the 40- 
to 100-megabyte formatted capacity to be adequate for per- 
sonal computer storage, even by 1987 standards. 


Favoring terbium 

Verbatim has picked the medium’s composition, but sub- 
strate technology is far from settled. The disk’s active layer is 
a proprietary mix of terbium, iron, and cobalt (TbFeCo) that is 
currently being sputtered onto a glass substrate about 600 to 
800 A thick. Verbatim plans to switch to the more durable, 
less expensive plastic substrate as it becomes available. 

Bate recalls that a similar alloy mix in its amorphous form 
was developed by IBM Corp. in the mid-1970s for bubble 
memories. It was Japanese researchers, however, who saw 
the importance of this class of materials to magneto-optical 
recording. 

“The Japanese jumped on it and they developed it for opti- 
cal recording,’ says Bate. “Now the wheel has come full 
circle—we’re starting with these materials and changing them 
for our needs.” 
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3. Development push. Verbatim expects to take two years to move the three-layer sputtered disks into production. Its goal is to begin large- 


scale manufacturing in the third quarter of 1987, selling drives for $300 and removable disks for $20 to $30 to original-equipment manufacturers. 





Verbatim is not the only company betting on TbFeCo as the 
key to an erasable optical disk; one knowledgeable source 
counted about 20 Japanese companies also working with the 
alloy. But “how much of each element is the key,” according 
to Bate, who claims that Verbatim has found the optimum 
combination. “Anyone who tried would have difficulty repli- 
eating our concentrations,” he says. 

The active layer of the erasable disk is protected by a 
sandwich of 600-A-thick layers of an insulating material simi- 
lar to silicon dioxide. The protective layers keep corrosives— 
such as water vapor and chlorine ions in the atmosphere— 
away from the TbFeCo storage material. It also doubles as an 
antireflection device. Although precisely how long the disk 
will last is not known, Bate says similar overcoats have been 
extrapolated to last 30 to 50 years. 


Flying-height advantage 

A major advantage of magneto-optical recording arises 
from the fact that it combines very small magnetic domains 
with a head technology that is practically immune to crashes. 
Verbatim claims to be recording 15,825 b/in. at a track density 
of 6,350 tracks/in. The detector array of the Verbatim drive 
rides 1,000 4m above the disk; even the most advanced Win- 
chester disks typically fly at heights of 0.25 to 0.5 wm. “Mag- 
neto-optics gives you much greater room to play with,” ob- 
serves Bate. 

By using the Faraday principle to read the disk, instead of 
the popular Kerr effect, which uses reflected light, Bate says 
he can build a less expensive device. Though this means that 
the disk can be used only on a single side, it gives acceptable 
access rates on a 3%-in. disk, although it probably would not 
be with a larger form factor. 

Verbatim says track-to-track access takes about 1 millisec- 
ond, and the average from a track to any other about 35 
milliseconds. By the standards of large Winchester disks, such 
times are not impressive, but are comparable to the standards 
of small Winchesters. 

Much of the effort during the next two years will focus on 
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bringing disk-manufacturing processes to commercial reality. 
To produce an inexpensive pregrooved disk, two alternatives 
are being considered, but both are fraught with technical 
difficulties. A plastic layer bonded to a glass substrate and 
molded with the pregrooved pattern is being readied for the 
show, but glass is expensive and easily broken, even in a 
protective jacket. 

An alternative likely to be available when Verbatim is ready 
for production is an injection-molded plastic substrate im- 
pressed with the pregrooved pattern. Japanese companies 
such as Daicel Chemical, in Sakai City, are showing real 
progress in developing such a substrate, and U.S. companies 
are also expressing interest in the technology. 

Right now, though, Bate says the company is making no 
commitment and will give serious consideration to both sub- 
strates, adding that a pregrooved substrate plays an enor- 
mous part in getting the disk into high-volume production. 

With the technology at hand, sputtering is the favored 
method to put both active and protective layers onto the 
pregrooved disk. Verbatim says it is sputtering eight disks a 
day and in a year it hopes to push throughput to 50 to 100 per 
hour. Full-seale production plans call for a yearly production 
of 1 million to 2 million disks. 

Bate says sputtering technology is still considered very 
expensive, so Verbatim is looking at alternatives such as 
chemical- or electroplating. “We'd prefer to find an alternative 
to sputtering because of both expense and throughput,” ex- 
plains Bate, but he concedes that plans call for the manufac- 
turing process to be built around sputtering. 

Verbatim acknowledges that there are still several sizable 
technical hurdles to overcome, as well as the high cost of 
sputtering. Access time must be made comparable to high-end 
Winchester technology. Slow data-rate transfers must be 
pumped up. To increase the present 1-Mb/s transfer rate to 
an acceptable 5 Mb/s, the coil-current reversal rate must be 
improved. Bate says Verbatim “intends to be leading the way 
with that technology” and with the backing from Kodak, it 
may well succeed. CO 
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FOR DENSER 
CIRCUIT DESIGN 


Etch -A-Flex sputtered copper achieves the finest line 
resolution obtainable. Ultra-fine line etching means 
denser circuit designs and savings of weight and space. 


Etch ne Flex sputtered copper is produced to stringent 
quality standards by Southwall Technologies. Proprie- 
tary manufacturing processes bond a very thin layer of 
copper directly to the substrate. The result is a highly 
uniform, lightweight circuit material with none of the line 
resolution limitations imposed by adhesive systems. 


Etch-A-Flex has no adhesives to blister, outgas or de- 
bond at pigh eae ines and its copper bond strength 
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Flexible circuits 
with Southwall’s 
Etch-A-Flex™ allow 
“Maximum circuit density. 


is superior to that achieved by other adhesiveless sys- 
tems. It won't crack or craze under repeated flexing. 


For the most critical applications-when weight and 
space restrictions or high temperature environments 
demand the very best-demand Etch-A-Flex. 


For a material sample, contact Thin Films Marketing, 


A. 
SEED, 


Southwall. % 
a Technolog 


1029 Corporation Way 
Palo Alto, CA 94303. 
Phone: 415-962-9111 
Telex: 3483777. 
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IGHT-ASSEMBLY MODELS TAKE 
CENTER STAGE AT ROBOTS 9 


NEW PRODUCTS 






A roundup of new offerings reflects big changes in the automation industry 


Ithough robots have been around since the early 
1960s, it is only recently that light-assembly mod- 
els have begun to come into their own. Fueled by 
the declining cost of computing power and the 

‘pioneering investments in robotics by heavy indus- 
tries, light-assembly robots are not only emerging as a dis- 
tinct segment but are also spreading more quickly than their 
bigger, and older, forebears. 

Although the number installed to date is small, this seg- 
ment will have the greatest growth, market watchers predict. 
By 1986, robot watchers such as venture-capital firm Ham- 
brecht & Quist and the Robot Institute of America are pre- 
dicting that light-assembly robots will make up 40% of the 
market, up from only 3% in 1982. The entire robot market, 
which was just $100 million in 1980, will leap to $2 billion in 
1990, of which $1.1 billion will be assembly robots. 

Manufacturers of these robots are devoting a great deal of 
their efforts to a handful of key semiconductor-manufacturing 
applications, which include handling silicon wafers in clean 
rooms; placing surface-mountable devices or inserting odd- 
shaped components in pc boards; operating test instruments 
such as in-circuit testers; and assembling personal computers, 
radio sections, and microwave equipment. 

Significant inroads into this wish list of tasks were in ev1- 
dence at the Robots 9 Exposition and Conference held earlier 
this month in Detroit, among a number of introductions 
geared to more heavy-duty applications, such as automobile 
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manufacturing. In addition, some manufacturers modified 
their existing systems or added such intelligent features as 
vision systems. 

Seiko Instruments U.S.A. Inc., for example, showed two 
models that, with their compact wrist design, can handle deli- 
cate parts with precision. The TT 2000 and TT 3000 both have 
their vertical (Z) axes located in the shoulder joint. The TT 
3000 carries a 5.5-Ib payload and its high-torque A-axis flange 
mounts up to four tools and maintains a repeatability toler- 
ance of +0.002 in. With a 2.2lb carrying capacity, the TT 
2000’s compact, narrow A-axis spindle mount can master deli- 
cate moves in close quarters and is repeatable to 0.001 in. 

Good news. For semiconductor manufacturers, perhaps 
the best news is the number of robots that can work in clean 
rooms. Fitted with a clean-room fabric suit, Microbot’s Alpha 
II exhibits particle-shedding test results (particle size being 
0.2 um or larger) of 0.11 particle/ft? of air. This is well within 
the Class 1 clean-room specifications of Federal Standard 
209B. The reading is an average of all joints in all positions 
of motion. In actual wafer handling, the arm would be orient- 
ed only in positions that would minimize the possibility of 
debris falling on wafers, says Microbot. 

Because robot suits have not been successful in the past, 
Microbot’s president, G.W. Rhodes, says, “After extensive 
tests and further refinements, we arrived at a successful 
combination of special tailoring and attachments. A six-month 
test run of over 2 million move cycles with no fraying or 





Squeaky clean. Major modifications, including a specialized fan 
within the robotic arm to create a vacuum-like effect, qualify 
Unimation’s Puma series 560 (above) for use ina Class 10 clean 
room. The robot emits fewer than 25 particles per minute. 





Close quarters. Its compact post design permits the D-TRAN 
robot (left) from Seiko to master delicate moves in tight spaces. 
The vertical, or Z axis, is located in the shoulder joint. 
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deterioration of the fabric has now been completed 

The Microbot Alpha II is offered either as a stand-alone 
robot or incorporated into a wafer-transfer system called the 
Microbot Wafermover. Prices of the Microbot robots start at 
$13,900; the Wafermover system costs $16,200. 

The Wafermover, a portable, adaptable wafer-handling sys- 
tem, itself can stand alone for semiconductor making or per- 
form as a subsystem for semiconductor-equipment manufac- 
turers. The robot arm sits atop a compact pedestal that 
houses its microcomputer and vacuum control systems. Also 
included are vacuum attachments for picking up different 
sizes of wafers in various process environments. 

Cuts inventory. According to Rhodes, the system can help 
implement the just-in-time manufacturing technique. “Process- 
ing individual wafers instead of cassette lots within a process- 
ing area will reap surprisingly large cost savings in work-in- 
process inventory,” he says, citing one customer that reduced 
in-process inventory from 120 to 7 wafers. 

Elsewhere, Unimation Inc. has modified its Puma series 560 
robot for Class 10 clean rooms. Adaptation of the Puma series 
involved internal changes and design modifications to the ro- 
bot arm. These include a specialized fan to create negative air 
pressure (a vacuum-like effect). Air flows into the robot arm 
through the joints and special channels in the wrist. Unima- 
tion’s engineers bored ports into link castings and joint shafts 
to facilitate high-volume air flow through the arm links. 

Also, arm covers and access plates were reinforced. Motors 
are sealed and exhaust air from the fan at the robot’s base is 
filtered through a 0.3-u~m 99.9% high-efficiency particulate air 
filter. Tests showed the robot produced fewer than 25 parti- 
cles (0.5 wm or larger) per min. 

Some manufacturers have reconfigured their robots for 
new assembly applications. Intelledex has modified its model 
405 for automated placement of surface-mountable devices on 
pe boards. The 405, introduced last year, is a four-axis system 
for inserting odd-shaped components into pe boards. The new 
placement system consists of the 405 guided by Intelledex’s 
Intellevue 200 vision system. The system performs three dis- 
tinct vision tasks, using two cameras, that assure accurate 
placement and cut the need for expensive fixturing. 

One camera determines the orientation of the entire circuit 
board and each individual placement position on it, while the 
second camera checks the device after the robot grasps it to 
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The eyes have it. Dual cameras aid Intelle- 
dex’s four-axis model 405 robot in placing sur- 
face-mountable devices on pc boards without 
the need for expensive fixturing. 


determine the orientation of the part in 
the robot’s gripper. 

In addition to modifications for use in 
clean rooms, Microbot and Unimation ro- 
bots can now dispense liquids. Microbot’s 
Alpha II Robotic Dispensing System auto- 
mates such pc-board-manufacturing tasks 
as solder masking prior to conformal 
coating as well as dispensing such materi- 
als as thermal grease, silicones, solder 
paste, adhesives, lubricants, and potting 
compounds. 

The heart of the system is Microbot’s - 
new proprietary software that enables us- 
ers to set up and store new masking pat- 
terns quickly. A joystick positions the ro- 
bot arm at relevant points, where one of 
a number of preset patterns—block, cir- 
cle, line, or point—can be placed. 

For dispensing liquids, the system can 
move up and over components on stuffed 

_________| boards and tilt its needle to dispense 
around the base of components. The system, which sells for 
$24,950, can dispense on assemblies measuring as large as 24 
by 48 by 18 in. 

Unimation’s Puma model 762, a six-axis robot with a 49-in. 
reach and a 44-lb payload capacity, can be equipped with its 
Flowmate system. When extruding, the Flowmate sealant- 
dispensing system can produce a uniform bead even as the 
robot’s speed changes by a factor of 60:1. The flow rate can 
be varied as much as 128:1, which allows real-time control of 
robot travel speed and bead dimensions to a degree not previ- 
ously attainable, Unimation says. 

The Flowmate system uses Unimation’s proprietary Uni- 
spray ‘nozzle, which features a 5:1 flow-rate range and dis- 
penses a consistent ribbon pattern with no overspray. The 
nozzle does not need to be in any special orientation—it can 
even spray upside down. Beads from % in. to 6 in. can be 
produced by varying the nozzle’s distance from the surface. 

Another new robot from Unimation can also dispense seal- 
ants. Called the Puma model 761, it has a smaller payload (22 
lb) but a larger reach (59 in.) than the 762. Orders are now 
being accepted for the 762, while the 761 will be available 
later in the year. 

Seeing robot. Designed for assembly robot guidance, Hita- 
chi's model HV/R-1 vision system recognizes shapes, loca- 
tions, and the orientation of randomly positioned pieces and 
transmits this data to the robot controller. What is unique 
about Hitachi’s system is that it is integrated with the robot’s 
coordinate system, which eliminates the need for the addition- 
al support software that is often required for vision-guided 
robot applications. The system consists of a solid-state cam- 
era, operation panel with a 9-in. CRT, and free-standing con- 
trol unit. The HV/R-1 is easily interfaced through an RS-232-C 
port with a standard Hitachi assembly-robot controller. Pro- 
gramming is done through the use of a read-around menu- 
driven CRT that displays images, graphics, and alphanumeric 
characters. Image-processing time is less than 1 second per 
picture. 

Despite the strong growth projected for light-assembly ro- 
bots, a number of companies introduced heavy-duty robots. 
One of the most ambitious companies with new products was 
Cincinnati Milacron, which introduced two robots aimed at the 
automotive industry. The T® 786 all-electric robot has a 200-Ib 
payload capacity. The machine moves at 25 in./s, with repeat- 
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COMPROMISE. 
IT’S NOT IN 


OUR LANGUAGE 
«fT SHOULDNT 
BE IN YOURS. 





Usually the art of compromise is appreciated in life. But 
when it comes to writing requirements and specifications 
in systems/software development, compromise is the 
bane of the entire industry. How can you ever hope to 
achieve an error-free system if you can’t write accurate, 
unambiguous requirements and specifications? The 
problem is the compromises that occur with the industry’s - 
current method of using English (which is fraught with 
ambiguity) and a variety of specialized engineering 
languages to communicate their systems specifications. 

What would it be worth to you to discover a systems 
designers’ Input/Output Requirements Language that 
makes no compromises and will not let you write an 
incomplete, inaccurate specification? One that is, in fact, 
so rigorous that it allows you to compile and execute. 

If you can already see the advantages in such a 
language and would also like to know about the accom- 
panying software application packages that automate 
and support the use of that language, call Teledyne 
Brown Engineering at 1-800-633-IORL. Ask about IORL”, 
the Input/Output Requirements Language and TAGS", 
Technology for the Automated Generation of Systems. 
By finding out about them you'll put yourself on the crest 
of a revolution in systems/software engineering. 

Haven’t you compromised long enough? 


TAGS/IORL Marketing. 300 Sparkman Drive, Cummings Research Park, 
Huntsville, Alabama 35807. 1-800-633-IORL (In Alabama, call 1-532-1482) 
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SYSTEMS 


Circle 73 on reader service card 


CHALLENGER ™ iguid Burn-in Baths* give you the controlled, 
Stable environment you need to safely power test components with watt densities 
up to 20 watts/square inch. You can remove 5000 watts of heat at high temperature 
without fluid loss. The excellent heat transfer characteristics of dielectric fluid 
make heat sinks unnecessary and eliminate component failures related to poor heat 
sink mounting. 


NO THERMAL RUNAWAY is possible because the Challenger bath continuously 
agitates Fluorinert® dielectric fluid to maintain temperature accuracy and stability 
to + 0.5°C in a range from 0°C to + 150°C. The FTS vapor recovery system 
and pneumatic lifter system combine to dry components in 30 seconds to eliminate 
drag-out and minimize fluid loss. 


CALL TOLL-FREE 1-800-824-0400 (outside NY State) or write for information on 
how you can challenge burn-in problems with a Challenger liquid burn-in bath. 
FTS Systems, Inc., Thermal Conditioning Division, P.O. Box 158, Stone Ridge, NY 
12484. 914/687-7664. 


*Patents Pending. Fluorinert is a registered trademark of 3M. 


Circle 74 on reader service card 


Custom and semicustom IC’s have advanced to the 
center of the forum. Are you equipped to meet the 
challenges of an ever-changing industry? 


Order the official transcript of this seminar, 

| sponsored by ElectronicsWeek Magazine and 

Gnostic Concepts Inc. for an inside line on the 
questions of SURVIVAL. 

send $150 or your company purchase order to: 

Electronics Magazine Books P.O. Box 541 Hightstown, NJ 08520 


Please allow 4-6 weeks for delivery. Money-back guarantee. 609/426-5070 











ability to 0.010 in. The T® 786 uses 
Milacron’s compact three-roll wrist to 
provide full six-axis dexterity. For speed 
and precision, each axis is powered by a 
separate de motor drive, monitored by 
separate servo devices, and equipped 
with a separate electric brake. 

A low-cost material-handling robot, 
the T® 373 is an economical solution for 
shops requiring a payload-handling ca- 
pability in the 22- to 110-lb range. The 
T? 873 features an economical cylindri- 
cal configuration with two linear axes 
and one rotary axis. An optional fourth 
axis—pitch or yaw—can be added at the 
end of the robot arm. Repeatability for 
the T® 373 is specified at 0.020 in. The 
T? 873’s work envelope is 54 in. or, op- 
tionally, 72 in. 

Featuring ballscrew drives for upper 
and forearm axes, Hitachi’s new six-axis 
M6060 robot has a 55-in. reach and a 
18.2-lb carrying capacity. The robot uses 
the same type of continuous path con- 
troller that Hitachi uses in its other in- 
dustrial robots. 

Seiko’s D-Tran RT 5000 servo assem- 
bly robot has a work envelope about 
250% greater than the firm’s smaller 
models. The robot achieves precision re- 
peatability of 0.0016 in. and increases 
horizontal stroke to 20.27 in., double the 
current stroke of the smaller RT 3000. 

According to the company, manufac- 
turing personnel now have an alterna- 
tive to dedicated automation for larger- 
area or large-sized precision mechanical 
or electronic assemblies. With the flexi- 
ble RT 5000, for example, 18-by-24-in. pe 
boards can be populated. The RT 5000 
features a 999° A-axis compatible with 
standard Seiko Multi-Grip tools and a 
new single-phase controller.—Steve Zollo 


ROBOT BUILDERS 


Seiko Instruments U.S.A. Inc., Robot- 
ics Division, 2990 W. Lomita Blvd., 
Torrance, Calif. 90505. 

Phone (213) 530-8777 [Circle reader 
service number 400] 

Microbot Inc:, 453-H Ravendale Dr., 
Mountain View, Calif. 94043. 

Phone (415) 968-891 1 [Circle 401] 
Unimation Inc., Shelter Rock Lane, 
Danbury, Conn. 06810. 

Phone (203) 744-1800 [Circle 402] 
Intelledex, 4575 S.W. Research Way, 
Corvallis, Ore. 97333. 

Phone (503) 758-4700 [Circle 403] 
Hitachi America Ltd., 50 Prospect 
Ave., Tarrytown, N.Y. 10591. 

Phone (914) 332-5800 [Circle 404] 
Cincinnati Milacron, Industrial Robot 
Division, 215 S. West St., Lebanon, 
Ohio 45036. 

Phone (513) 932-4400 [Circle 405] 
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STANDARDS 


All standards are new, revised, or 
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Presents all 123 interface protocol standards set by: 


¢ International Telegraph and Telephone Consultative 
Committee (CCITT) 


e International Organization for Standardization (ISO) 1,923 pages 


¢ European Computer Manufacturers Association (ECMA illustrated 


¢ American National Standards Institute (ANSI) ee 
e Electronic Industries Association (EIA) ai 
¢ U.S. Government (NBS and NCS) UPD TED j 

A fa 
EXPANDED! 


An essential reference for designers, planners, operations managers, and all organizations 
exploring, developing, manufacturing, or using data communications equipment or 
networks. 





Special feature for instant access: 


Cross-reference tables of the similar and interfacing stand- 
ards of each group corresponding to those published by 


the others. 





Don’t waste time and effort! With this landmark resource you can quickly and accurately 
determine exactly which standards apply to the project at hand, and speedily integrate 
those standards into your own data communications equipment or network plan. 


Order your copy today! 
Edited by Harold C. Folts, the leading ELECTRONICS MAGAZINE BOOKS wy 
consultant on data communications P.O. Box 541 Al 
standards and an active participant in Hightstown, NJ 08520 


the development of U.S. and (609) 426-5070 


international standards. Send me __________ copy (copies) of R1I00-DATA 


COMMUNICATIONS STANDARDS EDITION 
II at $275. U.S. orders please add local tax. McGraw- 


Published jointly by Data Communications Hill pays regular shipping and handling charges on 
; prepaid orders. Ten-day money-back guarantee ap- 
and ElectronicsWeek magazines. att 
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NEW PRODUCTS 





WORK STATION ADDS MUSCLE 





Daisy’s next-generation system mixes silicon compilation and custom-chip design 


he push is on to get more computing performance in 
engineering work stations. In electronic design auto- 
mation, for example, the competition is getting 
fierce as vendors try to provide users with the com- 
putational horsepower to do more of the arithmetic- 
intensive jobs—such as circuit simulation—right at the work 
station, thereby eliminating the need to ship jobs out to a 
time-shared host machine. 

Among the products Daisy Systems Ince. is introducing this 
week at the Design Automation Conference in Las Vegas is a 
machine with concurrent processors that puts more muscle at 
the work-station level. The Concurrent Chipmaster is Daisy’s 
new top-of-the-line work station and application-software pack- 
age for the custom design of very large-scale-integrated cir- 
cuits. In the initial hardware implementation, an Intel 80286 
with a companion 80287 mathematic coprocessor teams up 
with another CPU, based on the National 82032 microproces- 
sor, and a proprietary graphics processor. 

“With the multiprocessor architecture and the Concurrent 
Chipmaster software, we can [because of the processing pow- 
er and flexibility] integrate all three parts of computer-aided 
engineering—design, layout, and verification,’ says Charles 
Gopen, marketing manager at Daisy Systems. In the current 
Chipmaster work station, the company integrated engineering 
design-station and layout work-station functions, but users 





$DED_COMFIGURATION_REFS 
APROTJECT-COMFIG DED_COMFIG 
SDAHCE_ CONF IGURATION_REF 
a en 


i # COMFIGURATION REFS 
PROTECT COTS TRILOWTG 


APROJECT PROFILE 


76 


still had to go to a bigger machine for verification. 

In the concurrent architecture, there is a single file system 
for a common design data base, a common user interface, and 
multiple windows and processors. What’s more, each proces- 
sor can run multiple processes. In this marriage of concurrent 
processing, windows, and multiprocessing under AT&T Bell 
Laboratories’ Unix operating system, for example, one win- 
dow can run schematic entry or editing on the 286/287 CPU 
while the 82032 CPU is concurrently running a circuit simula- 
tor or a silicon compiler. In addition, there may be other 
process windows active at the same time (as depicted in the 
photo below). 

Each CPU can have up to 16 megabytes of memory. Plenty 
of disk options are available—85 megabytes of Winchester 
disk storage expandable up to 280 megabytes, plus an optional 
475-megabyte Fujitsu Eagle Winchester disk drive. The stan- 
dard software configuration includes the Daisy concurrent- 
Unix operating system, schematic entry tools, simulation, net- 
list extractors, and the MAX layout editor. Optional applica- 
tion packages available include the Ecad verification software, 
PG/E-beam fracturing software, and the DSpice circuit 
simulator. 

According to Gopen, “the kinds and mix of jobs our custom- 
ers wanted to do required more integration, interactivity, and 
processing power in the work station, and our answer to those 
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Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
Signal processing and software, that leads the field in the 80’s! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


orporate Managers, Project Managers, Design Engineers, Market 
lanagers: MICROPROCESSOR SYSTEMS: Software and Hardware 
rchitecture is one book for all! 


ix knowledgeable chapters examine: 


Significant trends in the development of new software 
systems and applications 
Technical articles on the manufacture of new 
microprocessors 
Approaches to memory management used by major chip 
manufacturers | 
Conveniences of peripheral chips 
- Alternative network methods from Ethernet to token- 
passing protocols 
Modular procedures for making digital signal processing 
systems 






Edited by Stephen Evanczuk 
Microsystems & Software 
Editor, ELECTRONICS 


-ngineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Jirected chiefly at design tactics, MICROPROCESSOR In one resourceful volume, MICROPROCESSOR 
‘YSTEMS: Software and Hardware Architecture helps you SYSTEMS: Software and Hardware Architecture 
void errors and overcome all your architectural problems. lets you understand: 
e Brings you the needed simplicity of design, e Functions of hour end microprocessors and 
without sacrificing performance of the finished controllers 
system e Key microprocessors that trigger the personal 
e Offers a means of tapping microsystems into computer revolution 
the power of mainframe machines e The importance of dedicated chips more 
e Recounts major breakthrough in dedicated chips sophisticated than mainframes of yesteryear 
that handle math operations in record time e Significant aspects of microcomputer software 
e Efficiency of peripheral-control chips 
Here it is - 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 
process of an ever changing industry. 


| MC GRAW-HILL PUBLICATIONS CO. 


I Attn: ECC ehipae 
| McGraw-Hill House 
Don’t delay - order your | Maidenhead, Berkshire SL6 2QL Name 
| England 
copy today! | (Tel. (0628) 23431; Telex 848640) Company 
| Send me ______copy(ies) of | 
MICROPROCESSOR SYSTEMS: Software and Street Address 
Use the coupon OF send Hardware Architecture for $21.95 each. (US. 
in your company purchase l residents please include loca! sales tax). City___———Cs—CSttatte__CCCCC Zi 
O Payment enclosed (postage & handling 
order. included) . . Country ee i ae eee ee 
O aidoeh eet wary e ' McGraw-Hill knows you will be satisfied, but if for 
aade : All Orders UNGET | Will DE some reason you are not, there is a ten-day 
sent a pro forma invoice requiring money-back guarantee that applies on all books. 


prepayment. 


O Bill my company. Purchase order is attached. PIlOW: TOUR TO. Sie WEEKS 1OF Celery: 
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MICROSYSTEMS 


needs was to develop the concurrent architecture. We believe 
it is the next-generation work station.”’ Some of the benefits 
of multiple, concurrent processors are nondegraded perfor- 
mance for interactive editing, the ability to match different 
high-performance CPUs to different jobs, and, because of the 
faster turnaround, the tendency to do more design iterations 
(design, layout, and verify steps). 

Silicon compilers. Two other product introductions are 
Boardmaster, Daisy’s next-generation layout station for pc 
boards, and the Siliconmaster system-design work station. Sili- 
conmaster brings together Daisy’s CAE tools, including its 
system-level design environment and verification tools, and 
silicon-compiler technology from Silicon Compilers Inc. This 
integration of a silicon compiler for semicustom chip design 
and system-level design tools allows parallel development of a 
chip and system. Designers can easily make tradeoffs be- 
tween putting functions on a semicustom chip or on the board 
using some other technology. 

“During the system-design process, when he wants a semi- 
custom chip, the designer goes to the silicon compiler, designs 
a chip and obtains the chip schematic, the timing models, and 
the polygons for the chip layout. Then the designer comes out 
of the silicon compiler and goes into the rest of the Daisy 
design enviornment to continue the job of system design, 
board layout, and verification,’ says Gopen. 

The Daisy system also allows silicon compilation to be com- 
bined with full-custom chip design. Silicon-compiled blocks can 
be input as part of the custom chip design. 

The Concurrent Chipmaster system costs $135,000 and is 
available now. Software options, the Dracula verification pack- 
age and DSpice, sell for $65,000 amd $15,000 each, respective- 
ly. Daisy compares its package to an alternative design-auto- 
mation solution consisting of a typical engineering work sta- 
tion, at $100,000, a Digital Equipment Corp. VAX-11/750 and 
peripherals ($250,000), a CAD layout station for $150,000, and 
verification software going for $100,000. The total cost of this 
alternative is $600,000. The Concurrent Chipmaster costs 
$135,000 plus $45,000 for verification software—a total of 
$180,000. -~Tom Manuel 
Daisy Systems Corp., 700 Middlefield Rd., Mountain View, Calif., 
94039. Phone (415) 960-0123 [Circle reader service number 338] 


Disk controllers for DEC buses 
transfer at 2.5 megabytes/s 


Tw multifunction controllers, designed for Digital Equip- 
ment Corp.’s Q-bus and Unibus-based minicomputers, support 
Storage Module Drive interface disks and %-in. tape drives 
simultaneously. 

The Spectra 25-Plus (for Q-bus) and Spectra 121-Plus (for 
Unibus) can handle disk transfer rates of 2.5 megabyte/s. The 
25-Plus enables Q-bus systems such as LSI-11, PDP-11/23, and 
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PDP-11/73 computers to support two physical disk drives, 
eight logical disk drives, and four tape drives. The 121-Plus 
can handle four physical disk drives, eight logical disk drives, 
and four tape drives for DEC’s Unibus-based PDP-11 
minicomputers. 

List price for the Spectra 25-Plus is $3,200; the Spectra 121- 
Plus goes for $5,000. Quantity discounts are available for 
original-equipment manufacturers and distributors, and the 
boards are available now. 

Spectra Logic Corp., 297 N. Bernardo Ave., Mountain View, Calif. 
94043. Phone (415) 964-2211 [Circle 341] 


Memory board for Microvax Il 
has capacity up to 4 megabytes 


0... of the first add-on components for Digital Equipment 
Corp.'s Microvax II computer system, the CI-MIV4 memory | 
board has a 4-megabyte capacity. Other configurations, from 
1 megabyte to 4 megabytes, are also available. 

Each module takes one slot in the computer’s Q-bus back- 
plane. Word size is 82 bits for the board, which consumes 1.4 
A at +5 V and operates between 0°C and +70°C. The 4 
megabyte board is guaranteed for five years and priced at 
$1,895. 

Chrislin Industries Inc., Computer Products Division, 31352 Via 
Colinas, No. 101, Westlake Village, Calif. 91362. 
Phone (818) 991-2254. [Circle 342] 
Disk controllers support 
four physical disk drives 


Tw hex-size controllers will operate disk drives with a Stor- 
age Module Drive interface that supports both the standard 
data rate of 1.2 megabytes/s and faster rates up to 1.8 
megabytes/s. 

The DK11-RM and DK11-RP Storage Module Drive disk 
controllers for Digital Equipment Corp.’s Unibus and VAX 
systems can support four physical drives. In a two-drive sys- 
tem, two logical units per drive can be supported, for a total 
of four logical units. The two physical drives can have differ- 
ent capacities and/or emulations. 

The DK11-RM, which can emulate RM80, RM02, and RM05 
drives, and the DK11-RP, which emulates RP06 drives, are 
transparent to most DEC operating-system software. An on- 
board disk-address translator permits different disk drives of 
different configurations to be attached to the controller with- 
out necessitating software or firmware changes on the con- 
troller board. 

An optional extended direct-disk-mapping mode allows users 
to implement gigabyte-sized storage capacities, and an on- 
board, three-sector, 1,536-byte buffer provides data smoothing 
and helps eliminate disk data late errors. Both controller 
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How to play 


“You Bet 
Your Job.’ 


Masscomp’s 32-bit virtual 
memory computers achieve 
analog data acquisition rates 

of up to one million samples 

per second, and can doa 
complex 1024 FFT in 6.2 
milliseconds. 

Multiple high speed pro- 
cessors (including dual CPU's, 
graphic processors, data acquisi- 
tion and control processors, float- 
ing point processors and our own 
array processor) are connected 
by multiple high-bandwidth bus- 





You’re faced with a complex, 
difficult project. An impossible 
deadline. The computer will be an 
indispensable tool that either makes 
or breaks the whole effort. 

That expensive supermini from 
the “big’’ manufacturer requires 
costly add-on hardware for real-time 
processing. Other manufacturers 
want you to change your applica- 
tions to fit within the limits of their 
system’s capabilities. You need 
power, you need flexibility, and 
you’re probably thinking you need a 


miracle. ses. They provide capabilities 
Welcome to “You Bet Your no other system can match: 
Job.” real-time data acquisition and 


analysis, scientific computa- 
tion, graphics, imaging. Al/ 
simultaneously. Without 

one task degrading 
another’s performance. 

You control all this power 
with our real-time UNIX™ operat- 
ing system. Multiple high-level 
languages, Ethernet’ window 
manager and Quick-Choice™ 
menu system make this the most 
complete engineering and scien- 
tific computing package available. 


EW6/24 


Masscomp’s family of scientific 
and engineering computer systems 
can help you win. Built around our 
unique Performance Architecture’ 


RASSOOME 










: Please send me your Free Masscomp brochure. 

















NAME TITLE 
COMPANY TEL. 
ADDRESS 

CITY 

STATE ZIP 





a MASSCOMP One Technology Park, Westford, MA 01886 Att: Marketing 
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Performance Architecture and RTU are trademarks of the Massachusetts Computer Corp. 
UNIX is a trade mark of AT&T Bell Labs. 
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As one satisfied customer put 
it, “Using a Masscomp system 
means never having to say you 
can’t do it all!’’ But find out for your- 
self and send for our free 16-page, 
full-color brochure. You'll see that 
it’s a lot smarter to get a Masscomp 
system than actually bet your job— 
and everything that goes with it—on 
the wrong computer. 

Call 800-451-1824; in 
Massachusetts (617) 692-6200. 
Telex: 704353; Cable: MASSCOMP 


MASSCOMP 


One Technology Park 
Westford, MA 01886 


Circle 79 on reader service card 





INSTRUMENTS |] MEMORIES 


boards are priced at $3,900 each, and discounts are available 
for original-equipment manufacturers. Delivery takes two 
weeks. 

MDB Systems Inc., 1995 N. Batavia St., Box 5508, Orange, Calif. 
92267. Phone (714) 998-6900 [Circle 343] 


Digital word generator 
has built-in disk drive 


The RS-670 digital word generator/timing simulator formats 
and sequences data to maximize available memory, thus per- 
mitting the generation of both periodic and variable pulse 
width to create complex digital waveforms. 

The instrument also has an on-board floppy disk to store 
frequently used test routines. Programs can be written either 
on the RS-670 or on an IBM Corp. Personal Computer, then 
stored on disk and downloaded when needed for remote pro- 
gramming. Any type of computer can serve as a controller. 
This saves engineering time that might otherwise be wasted if 


data had to be re-entered by hand. It also allows the unit to 
be used with a logic simulator or test-program generator to 
verify computer-aided-engineering hardware. 

The word generator can operate in both parallel and serial 
modes, and channel-to-channel and clock-to-clock three-state 
control is included so the user can perform complex tests such 
as those needed for ICs. Depending on the configuration, the 
RS-670 ranges in price from $10,500 to $14,000. Delivery takes 
8 to 10 weeks. 

Interface Technology, 150 E. Arrow Hwy., San Dimas, Calif. 
91773. Phone (714) 592-2971 [Circle 344] 





Impedance/gain-phase analyzer 
controls its own activities 


The HP4194A analyzer measures impedance from 100 Hz to 
40 MHz and gain phase from 10 Hz to 100 MHz. The instru- 
ment includes a 742-in. color CRT display and can be used to 
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evaluate materials, components, and ICs. Two measurements 
can be displayed on the screen simultaneously and analyzed 
using a graphics analysis function. 

The analyzer’s Auto-Sequence Program—an internal pro- 
gramming language that controls its operations—automates 
measurement and analysis functions without a separate com- 
puter. The analyzer also features menus and soft keys for 
easier use. 

The HP4194A is priced at $19,800. An optional high-stability 
frequency-reference oscillator, which the company says is nec- 
essary to detect the resonant frequency’ of high-Q devices 
such as crystals, costs $800. Shipments will begin next month, 
and delivery will take about four weeks. 

Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 94303 [Circle 345] 


PROM needs just 100 mA 
and features 15 ns access 


Three PROMs offer typical access times between 15 ns and 
20 ns, and they consume only 100 mA. The 2-K MB7115/7116, 
the 1-K MB7113/7114, and the 256-bit MB7111/7112 are orga- 
nized as 512 by 4 bits, 256 by 4 bits, and 32 by 8 bits, 





The chips incorporate Deap (Diffused Eutectic Aluminum 
Process), a programming mechanism in which fuses run verti- 
cally through more than one layer of the semiconductor. 
Thanks to Deap, the memories offer higher reliability and 
higher programming yields than their conventional counter- 
parts, claims the manufacturer. In addition, the chip’s vertical 
structure yields smaller die sizes, which decreases access 
times. 

In quantities of 1,000, the 2-K chip (20-ns access time) is 
priced at $1.71, the 1-K version (20-ns access time) at $1.44, 
and the 256-bit memory (15-ns access time) at 96c. 

Fujitsu Microelectronics Inc., Marketing Communications, 3320 
Scott Blvd., Santa Clara, Calif. 95054. 
Phone (408) 727-1700 [Circle 346] 
High-density 64-K SRAMs 

offer speed-power tradeoffs 


Fabricated in high-density HCMOS III (Motorola’s propri- 
etary CMOS process), the MCM6164 64-K-byte SRAM uses 
1.5-um rules to maximize speed and minimize power consump- 
tion, the company says. 

The three versions of the chip offer a variety of speed and 
power-consumption characteristics. The MCM6164-45 has a 
typical access time of 45 ns and burns 80 mA maximum. The 
6164-55 has a 55-ns access time and requires 70 mA maximum 
current. The 70-ns 6164-70 needs 60 mA. The memories have 
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Presents all 123 interface protocol standards set by: 


¢ International Telegraph and Telephone Consultative 
Committee (CCITT) 


¢ International Organization for Standardization (ISO) 1,923 pages 


¢ European Computer Manufacturers Association (ECMA) illustrated 


e American National Standards Institute (ANSI) Edited by Harold C. Folts, the 
leading consultant on data com- 


¢ Electronic Industries Association (EIA) miniicaione <tendarceand an 


¢ U.S. Government (NBS and NCS) active participant in the devel- 
opment of U.S. and international 

Special feature for instant access: standards. 

Cross-reference tables of the similar and interfacing stand- Published jointly by Data Com- 

ards of each group corresponding to those published by munications and Electronics 

the others. magazines. 


An essential reference for designers, planners, operations managers, and all organizations 
exploring, developing, manufacturing, or using data communications equipment or 
networks. | 

Don’t waste time and effort! With this landmark resource you can quickly and accurately 
determine exactly which standards apply to the project at hand, and speedily integrate 
those standards into your own data communications equipment or network plan. 


Order your copy today! 

Se re ee ee ee ee ee 7 
Data Communications Standards Il enite: yi 
ELECTRONICS BOOKS ae etnias 
McGraw-Hill Intl. Publications Co. SS SSS 
European Circulation Center Title 
Maidenhead, Berks. SL62QL, UK 
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INDUSTRIAL SENSORS (1 COMPUTER-AIDED DESIGN 


improved address-transition detection circuitry that is said to 
be impervious to address skew. Operating from a +5-V sup- 
ply, they need 5 mA standby current at TTL levels and 2 mA 
at CMOS rail-input levels. 

The chips are housed in 600-mil 28-pin plastic DIPs. Samples 
will be available in July. In 100-unit quantities, the 70-ns chips 
cost $30 apiece, the 55-ns chips $85, and the 45-ns chips $50. 
Motorola Inc., Memory Products Division, 3501 Ed Bluestein Blvd., 
Austin, Texas 78721. Phone (512) 928-7505 [Circle 347] 


Static ROM’s power-down 
feature saves up to 80% 


The 5M23512 512-K static ROM features a 150-ns access time 
and uses 70 mA of current when active, 20 mA standby. It is 
compatible with most microprocessor families, the manufac- 
turer claims. 

Built in high-performance MOS technology, the chip is orga- 
nized as 64-K by 8 bits and packaged in a standard 28-pin 
ceramic or plastic DIP. With automatic power-down, the part 
can provide a system-level power saving of up to 80%, says 
the company. 

The chip features a pair of mask-programmable pins for 
chip select controls and uses a 4.5-wm? X-cell matrix—the 
smallest in the industry, says the company. Available immedi- 
ately, the SM23512 is priced at $17 in quantities of 1,000. 
Silicon Macrosystems Inc., 2960 N. 1st St., San Jose, Calif. 
95134. Phone (408) 434-1100 [Circle 348] 


Pressure sensors are accurate 
to better than 0.25% 


Te pressure sensors for water-management, environmen- 
tal-control, and refrigeration applications can monitor pres- 
sures to 5,000 lb/in?. Output spans are typically 100 mV. 
The model 108, a piezoresistive pressure sensor, is housed in 
a cylindrical casing with a stainless-steel fitting. The solid- 
— state device is media 
compatible with corro- 
sive and conductive flu- 
| ids and with gaseous 
media. It is accurate to 
+0.25% and available in 
a variety of pressure 


ranges. 
The model 118, an 
isopressure solid-state 





: sensor, 1S also housed in 
a cylindrical casing with ; an identical fitting. Accurate to 
0.5%, the unit uses an oil column to couple a diffused, 
plezoresistive sensor to a stainless-steel diaphragm that can 
be interfaced with most harsh media. 

In quantities of 100, the 103 is priced at $85 and the 118 at 
$95. Delivery takes between four and six weeks. 
IC Sensors, 430 Persian Dr., Sunnyvale, Calif. 94086. 
Phone (408) 745-1814 [Circle 349] 





Analog pressure sensors 
are laser-trimmed for accuracy 


The PV series of solid-state pressure sensors is designed for 
applications that require continuous measurement of pressure 
rather than detection of a momentary output. The sensors 
provide pressure-to-current analog output for precise monitor- 
ing in the gauge-pressure ranges of 3 to 15 lb/in.2, 0 to 100 
lb/in.?, and 0 to 250 lb/in.? 

The sensors are built into zine die-cast housings with Buna- 
N sealings. They can be used with the manufacturer’s SID- 
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2000 sensor interface device, using the analog sensor input 
module to provide high linearity. The benefits of the hybrid 
device include computer-controlled laser trimming to provide 
close control of important sensor parameters, according to the 
company. Temperature-compensation circuitry is also included. 
The sensors are available two to four weeks after ordering. 
In quantities of 100, they sell for $135 each. 
Honeywell Inc., Micro Switch Division, 11 W. Spring St., Freeport, 
Ill. 61032. Phone (815) 235-5731 [Circle 350] 


Tektronix enters CAE market 
with IBM PC AT-based unit 


Wacugh its CAE Systems Division, which is an authorized 
IBM Corp. value-added reseller, Tektronix has entered the 
market for microcomputer-based computer-aided-engineering 
work stations. Using an IBM Personal Computer AT as a 
building block, Tekstation AT also incorporates a Digital 
Equipment Corp. VAX-11/750-class, 32-bit, 10-MHz coproces- 
sor and a graphics card providing 720-by-704-pixel resolution. 
Disk storage in the basic AT has been increased to a mini- 
mum of 85 megabytes, expandable to 280 megabytes, while 
RAM has gone to 2.5 megabytes, expandable to 4.5 mega- 
bytes in standard configurations. 

In software, the Tekstation AT incorporates software-devel- 
opment tools, 16 megabytes of virtual memory, and a distrib- 


\ 
. 
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uted file system through the manufacturer’s proprietary oper- 
ating system, Utek, an enhanced version of Berkeley 4.2 Unix. 
With CAE 2000 designers’ data-base and schematic-capture 
software, Utek is the environment for design capture, design 
verification, and physical layout. Utek also supports Ideal 
logic-simulator software. Tekstation AT can be connected 
through an Ethernet interface priced at $1,400, and a file- 
server configuration is available for about $40,000. Pricing 
starts at $25,000, with deliveries begining in July. 
Tektronix Inc., CAE Systems Division, 1333 Bordeaux Dr., Sunny- 
vale, Calif. 94089. Phone (408) 745-1440 [Circle 356] 





CAD system is reconfigurable 
without changing hardware 


Buciia, an integrated computer-aided design and manufactur- 
ing software system based on three-dimensional modeling 
techniques, is the cornerstone of the Series 50 work stations, 
which also offer dynamic reconfiguration. This capability 
allows the designer to choose and interactively combine anti- 
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aliasing, windowing, number of colors, 
shaded images, and Euclid Turbo, which 
gives high-speed response to commands. 
With no change in hardware, the Model 
53 work station can be dynamically con- 
figured in many combinations—for ex- 
ample, with 128 colors and antialiasing 
or with four colors with windowing, an- 
tialiasing, and other configurations. 

From 4 to 24 memory planes are 
available in the graphics mode, with 
eache for each memory plane. Direct 
memory access permits characters to be 
displayed in 220 us. In vector mode, the 
Series 50 work stations perform at 300 
ns/pixel. Resolution is 1,280 by 1,024 
pixels on a 19-in. screen. 

A 32-bit main processor—the Motor- 
ola 68000—and 1 megabyte of main 
memory control the peripherals, which 
include the screen, keyboard, graphic 
controller, stylus or puck, and a tablet 
with an 11-by-11-in. addressable surface. 
The price of the Series 50 work station 
is $40,000, and shipments are being 
made from stock. 

Matra Datavision, 99 S. Bedford St., Corpo- 
rate Place 1, Burlington, Mass. 01803. 
Phone (617) 229-2630 [Circle 357] 





























































Dual-mode tape drive offers 
choice of recording densities 


Di recording at any one of three 
densities—800, 1,600, or 3,200 bits/in.— 
in both a true start-stop mode (45 in./s) 
with no repositioning between records 
or streaming mode (100 in./s) is possible 
with the model 9600A %4-in. streaming 
tape drive. 

Other features are horizontal mount 
with tape insertion from the front, auto- 
threading, and auto-loading. Users can 
read built-in diagnostics from an eight- 
digit front-panel display. 

The model 9600A incorporates capstan 
and tension arms for precise, fast tape 
positioning. The drive, which offers a 
mean time before failure of 5,000 h, is 
easy to maintain and service, the compa- 
ny says. In single-unit quantities, its 
price is $5,400, with quantity discounts 
offered. Units are available now. 
Kennedy Co., 1600 Shamrock Ave., Mon- 
rovia, Calif. 91016. 

Phone (818) 357-8831 [Circle 360] 














Optical disk drive stores 
400 megabytes on 5%-in. disk 


A laser-based, thin-film storage medi- 
um, the model 5984 optical disk drive 
offers 400 megabytes of write-once- 
read-mostly (WORM) data-storage space 
on a 54-in. disk. Optotech Inc., its man- 
ufacturer, says it is the most storage 
offered on any optical system and five 
times the capacity of equivalently priced 
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Winchester hard disks. The optical disk drive’s read-write 
head cannot crash and damage the surface of the medium, 
and because it is 1 to 2 mm above the surface, wear is not a 
problem. 

The projected life of an optical disk is up to 10 years, 
making it suitable for data that must be archived for long 
periods, such as medical and dental records and legal files, the 
company says. To ease integration of the model 5984 as a 
component of office work stations, the manufacturer is offer- 
ing customers a development system for creating hardware 
and software interfaces. A controller and software for the 
IBM Corp. Personal Computer also are available, and a host 
adapter for the SCSI standard is under development. 

Evaluation kits, at $5,000, are available now. When produc- 
tion begins, volume orders will be priced at $2,500 per unit for 
less than 1,000 units, $1,000 for orders of over 1,000. 
Optotech Inc., 770 Wooten Rd., Suite 109, Colorado Springs, 
Colo. 80915. Phone (303) 570-7500 [Circle 359] 


HP’s Touchscreen computers 
take on engineering tasks 


The Touchscreen computer from Hewlett-Packard Co., aimed 
at business applications, is now moving into the engineer’s 
workplace. With the Touchscreen HP-IB controller and the 
Touchscreen PC-IB, the user can perform test-and-measure- 
ment procedures and run MS-DOS business software. 

Able to control up to 14 HP-IB devices, the Touchscreen 
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HP-IB controller consists of a Touchscreen II base system 
(256-K bytes of RAM expandable to 640-K bytes, and 160-K 
bytes of ROM), the Hewlett-Packard Interface Bus Command 
library, and the HP Touch accessory. The accessory is a bezel, 
3 in. deep, that fits onto the screen and contains the electron- 
ics for the touch feature; when the user’s finger intercepts 
the grid on the Touch accessory, the interruption registers 
and is transmitted as a system command. 

The Touchscreen PC-IB controller consists of a Touchscreen 
II base system (with a 384-K byte RAM board added for a 
total of 640 megabytes of RAM), the HP Touch accessory, a 
PC Instruments interface, and GW Basic. Users create an 
automated-instrument system by adding their selection of up 
to eight modular PC Instruments per interface card to the 
controller. 

Both controllers have four I/O slots for expanding memory 
and adding accessory cards, and three standard ports: one 
HPIB port, one RS-282-C port, and one for either an RS-232-C 
or an RS-422 interface standard. All ports operate at baud 
rates up to 19.2 Kb. 

The Touchscreen personal computers incorporate an Intel 
16-bit 8088 microprocessor, with an 8087 math coprocessor to 
be added this summer. Users can choose from floppy-disk 
drives with total capacity of 710-K bytes or Winchesters with 
10 or 20 megabytes of storage. Peripherals can be controlled 
from the 12-in. display screen by means of the Easy Config 
program utility, and eight on-screen “softkeys” display 
commands. 

The Touchscreen HP-IB controller is priced at $3,430; a 
complete system, with mass storage and GW Basic or Pascal, 
starts at $4,495. The PC Instruments interface (including ac- 
cessory card and software) is $500, and the instruments them- 
selves (50-MHz oscilloscope, 414-digit multimeter, and others) 
range in price from $650 to $1,500. 

The Touchscreen PC-IB controller is $4,935, and the HP-IB 
Command library can be added for $300. The Touch accessory 
bezel is also available as an option for $300. Systems are 
available this month through the manufacturer’s sales offices. 
Hewlett-Packard Co., Inquiries Manager, 1020 N.E. Circle Blvd., 
Corvallis, Ore. 97330 [Circle 363] 





Q-bus system gives choice 
of CPUs and storage devices 


Fiexibitity in choice of storage media and a variety of CPUs 
mark the VQ-11/model 600 series systems, which are based on 
the Q-bus. The computers are aimed at the multiuser environ- 
ment and provide Winchester, floppy-disk, and cartridge-tape 
storage in a single package measuring 5% by 19 by 25% in. 

In the model 600 series, the Winchesters have formatted 
capacities from 30 to 160 megabytes, with access time as fast 
as 18 ms. Both the ST506 and the Storage Module Drive 
interfaces are supported. 

Continuing the multiuser emphasis, the manufacturer puts 
CPUs into the model 600 series that, in the case of the LSI- 
11/78, support up to 30 users; the LSI-11/23 and Microvax 
CPU are also available. System memory capacities range up 
to 4 megabytes, and the systems have from 4 to 36 serial 
channels. 

Operating systems supported by the VQ-11/model 600 se- 
ries include RSX-11M and RSX-11M+, the Ultrix version of 
Unix, a medical package called Mumps, RSTS, TSX+, and 
Share-11. Systems can be purchased with or without bundled 
software; local-area-network interfaces, including an interface 
for Ethernet, are available as options. 

A sample package, the model 602, offers 160 megabytes of 
Winchester storage, an 8-in. floppy disk, and a 60-megabyte, 
90-in./s streaming c*rtridge drive; the LSI-11/73 CPU; 12 seri- 
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Mita software takes an unusual ap- 
proach to equipment-capacity planning 
and labor loading: it does not require 
that shop routing structures be loaded — | 
for every part to be manufactured, and Recipient of the Texas Instrument Semiconductor 
eo ed Giepamannedunne Group TOP VENDOR award 1981, 1982 and 1983! 
systems. 

The software is menu-driven from the 
screen. It comes with a model and a 
specimen program that walks the user MULTI-PLATE COMPANY, INC. 
through the various analysis levels. .... when only perfect boards will do 

Malta analyzes manufacturing opera- 
tions, equipment cost, and equipment-ca- 





pacity utilization, among other factors. 
with two sensitive predictions—planned 
rials and space. Finally, the program de- 

Priced at $995, Malta runs on the IBM D ES G N T EC H N IQ U ES 
memory, two dk drives, and DOS 2 ELECTRONICS ENGINEERS 
Manufacturing Strategies Inc., 1208 Apollo = \ 


It takes into account labor requirements 2362 Lu Field Rd. Dallas, Tx. 75229 ll 
inventory levels and planned cycle 

livers the cost of total manufacturing 

Corp. Personal Computer, PC/XT, and for 

or higher operating system. Malta is 

Way, Suite 502, Sunnyvale, Calif. 94086. 


and standards. What’s more, it deals 914/243-1557 

times—as well as optimum use of mate- —eeiaiesiai‘(‘é‘iéststCC CCl 87 ON TEAMEr Service Card 
and the cost per unit of product. 

PC AT. It requires 128-K bytes of main 

available now. 

Phone (408) 735-0900 [Circle 365] 


Software package bridges 
design and test phases 


"Testook: integrates the design and 
testing of large-scale and very large- 
scale ICs. This software package, which 
links design and test engineers to their 
respective systems, consists of three 
programs: Pattern Bridge, Advanced 
Pattern Tool, and Emulator Modeling 
Utility. In a design-and-test workplace 
with many kinds of equipment—comput- 
er-aided-engineering work stations, logic 
analyzers, and VLSI  testers—from 
more than one manufacturer, the three- 
part software provides communication 
among engineers and machines. 
Pattern Bridge enables the test engi 
neer to use the circuit designer’s simula- 


Expert guidance at every point in the development of en- 
gineering project-making measurements, interpreting data, 
making calculations, choosing materials, controlling environ- 
ment, laying out and purchasing components, and _ inter- 
connecting them swiftly and accurately. Nearly 300 articles 
from Electronics’ ‘“‘Engineer’s Notebook,” with more than 500 
diagrams and tables. 


Order your copy today! Send $17.95 to: 
P.O. Box 541 McGraw-Hill 
Hightstown,NJ 08520 OR Int’l Publications Co. 


609/426-5070 Attn: ECC 
ae ° McGraw-Hill House 


tion results on the test system and gives wi Maidenhead, Berkshire SL6 2QL 


aor g England 


the designer test patterns, compatible 


with the target system, that are gener- 
Ten-day money-back guarantee. Allow 4 to 6 weeks for delivery. 
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ated by the test engineer. Advanced Pattern Tool lets the 
design engineer build a test pattern for testing a simulated 
design; the test engineer can then take over and enhance the 
design engineer’s results to complete the process. 

For the test engineer who does not have access to a design 
simulator, the Emulator Modeling Utility simulates the behav- 
ior of LSI and VLSI devices. It combines an intelligent pat- 
tern editor, a logic emulator, and a symbolic assembler. 

The Testools family is available for VMS, Aegis, RSX-11M, 
and AT&T Bell Laboratories Unix operating systems. Testools 
products are available in configurations for popular design 
systems, simulators, and LSI/VLSI testers. 

The price of Pattern Bridge for a Digital Equipment Corp. 
VAX is $12,000; for other work stations, it costs $6,000. Ad- 
vanced Pattern Tool is priced at $10,000 for a VAX and $5,000 
for other systems. The Emulator Modeling Utility is priced at 
$12,000. Delivery in each case takes 30 to 90 days, depending 
on system configuration. 

Test Systems Strategies Inc., 7929 S.W. Cirrus Dr., Beaverton, 
Ore. 97005. Phone (503) 643-9281 [Circle 364] 





Wafer-repair system removes 
defects with metal-ion beam 


Uaing a liquid metal-ion source and precise electrostatic op- 
tics to create beam diameters of about 0.2 wm, the 808 system 
repairs mask and reticle defects. The finely focused beam 
removes chrome defects of 0.3 4m on photomasks or reticles 
with geometries that are less than 1 wm. 

Repair of clear defects and removal of chrome defects are 
done with a single insertion and set-up, the manufacturer 
says, and defects are located and repaired as they are identi- 
fied by any automatic inspection system. The menu-driven 
system includes mouse-controlled software that allows zoom, 
pan, and verification of defects prior to repair. Typical load-to- 
unload times are under 15 min. Pricing information is avail- 
able on request. 

KLA Instruments Corp., Rapid Division, P.O. Box 58016, Santa 
Clara, Calif. 95052. Phone (408) 988-6100 [Circle 351] 


Digital microscopy system 
permits submicron analysis 


Measurement and analysis can be performed on semiconduc- 
tors in the submicron region with the Accuvision digital mi- 
croscopy system. 

The Accuvision system comes with a software library and a 
linewidth measurement package that permits measurement 
and visualization of chip features as small as 0.2 um. The 
system uses real-time digital processing techniques to provide 
nondestructive, rapid analysis of the topologies and structures 
of a semiconductor. 

Magnification of 10,000x to 20,000 is supported by this 





digital processing technique, and software algorithms are 

menu driven to increase throughput and simplify operation. 
Priced at $78,000, the system is available now. Delivery 

takes 30 days from receipt of order. 

IVS, 45 Winthrop St., Concord, Mass. 01742. 


Phone (617) 371-2600 [Circle 352] 





Automated inspection system 
tansports wafers in a vacuum 


biorital circuits can be inspected on the fabrication line 
quickly and easily with the 6-in. Zeiss Wafer Inspection Sys- 
tem, the manufacturer says, adding that physical damage and 
wafer contamination are minimized, thanks to automatic wa- 
fer handling and vacuum transportation of wafers between 





carrying cassettes and the microscope. The inspection system 
features a motorized objective turret, fiber-optic illumination 
to prevent heat contamination of the wafers, and automatic 
focusing. 

A tiltable binocular tube produces an upright and unre- 
versed image. All controls are placed ergonomically to ensure 
fatigue-free operation even over long periods. Three versions 
of the objective lens are available: bright field, bright field/ 
dark field, and bright field/dark field/differential interference 
contrast. Pricing and availability information was not avail- 
able at press time. 

Carl Zeiss Inc., Thornwood, N.Y. 10594. 
Phone (914) 747-1800 [Circle 353] 
Expanded display system family 

targets specific applications 


EB panding its 8000 line of color raster display systems, Ad- 
age Inc. is introducing a trio of new configurations that is 
aimed at specific markets. The 3110, which is intended for 
advanced computer-aided design and seismic applications, uses 
a 32-bit graphics processor that produces a 1,024-by-1,024 pixel 
image with 16 bits per pixel; it displays more than 65,000 
colors. The 3110 is expandable to a double-buffered 1,024-by- 
1,024-by-24 image memory and 3 megabytes of list memory. 

Tailored for advanced imaging and graphics, the 3130 SYS- 
tem includes a local graphics processor, 1 megabyte of display 
list memory, and quad-buffered 1,024-by-1,024-by-8-bit image 
memory. The image memory is software-reconfigurable for 
512-by-512-pixel full-color display with 256 overlay colors. 
Real-time video input is available as an option. 

The 3140 system is a multiprocessor arrangement designed 
for real-time simulator displays. It combines local graphics 
and transformation processors with an advanced graphics 
generator, and, when used with the manufacturer’s IDL2 soft- 
ware, provides real-time display updates in response to 
changes in the simulator model. 

The 3110, 3180, and 3140 run on Digital Equipment Corp.’s 
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tion systems for printed circuit board 
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floor. 
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with an increase to 47% expected by 
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Individually designed chips promise to 
affect every level of the product crea- 
tion process—from parts purchasing 
to marketing and sales. This Electron- 
icsWeek report zeroes in on new tech- 
nologies and configuration trends, 
and projects the prospects for tech- 
niques still on the drawing board. 


The Market 

An estimated 50% of the $70 billion 
total IC market by 1990. 

Target Readers 
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PDP-11 and VAX/11 computers. The 3110 and 3130 systems— 
including hardware, the FSS 3000 Fortran subroutine pack- 
age, and either Seismic 3000 or Solid 3000 software—are 
priced starting at $49,400. The 3140 system—including hard- 
ware and IDL2 software—is priced starting at $58,200. The 
price of the standard 3010 system is $88,300. 
Adage Inc., 1 Fortune Dr., Billerica, Mass. 01821. 
Phone (617) 667-7070 [Circle 366] 
Monochrome terminal offers 

high resolution at 380 ns 


Sa resolution of 2,048 by 1,568 viewable points plus the 
benefits of raster display is what differentiates the model 
3219W monochrome terminal. A speed of up to 880 ns per 
pixel is possible in the vector mode. An optional second memo- 
ry plane provides antialiasing; without this line-smoothing ca- 
pability, the normal pixel writing speed is 2,200 ns per pixel. 
The refresh rate is 57 Hz (noninterlaced) on a 19-in. green 
fast-phosphor (P31) screen that incorporates an antireflective 
bonded faceplate. 

The model 3219W is software-compatible with the Tektronix 
4014 terminal; further, it lets the user choose among 16 graph 
makers. When the basic configuration is upgraded by adding 
the optional Graphics Manager boards, the 3219W can pan, 
zoom, rotate, and deliver two-dimensional and 3-d images. 

The price of the model 8219W monochrome terminal is 
$14,950 for one unit. The manufacturer will quote volume- 
order discounts and shipping schedules. 

Westward Technology Inc., 90 Montvale Ave., Stoneham, Mass. 
02180. Phone (617) 438-6623 [Circle 367] 


Radiation-resistant Camera 
has 1,000-line resolution 


Desicned to withstand a total gamma-radiation dose of 10° 
roentgens, the model ST-5/HB radiation-resistant camera sys- 
tem features 1,000-line resolution and remote optical focus. 

The system consists of a cylindrical camera head, a 3800-ft 
control cable, and a self-contained camera-control unit. By 
using an optional signal amplifier, the cable length can be 
increased to 700 ft. The camera head is water- and dust-tight 
and is constructed of epoxy-painted aluminum to ease the 
decontamination process. 

Available with either a videcon or heterojunction pick-up 
device, the camera can be ordered with optional nonbrowning 
optics and both fixed and zoom lenses. A typical system, 
which can be delivered about four weeks after receipt of 
order, is priced at about $6,100. 

Arvin Diamond Inc., P.O. Box 200, Lancaster, Ohio 43130. 
Phone (614) 756-9222 [Circle 354] 


Resistor-capacitor nets bow 
for ECL, Thevenin termination 


The MDRC series of molded DIP resistor-capacitor networks 
offers three models that are suitable for automatic insertion. 
For a 2.0-V ECL termination, the MDRC-1641 contains 11 
resistors of equal value and a 0.01-~F decoupling capacitor for 
bypassing transients between supply voltages. For ECL pull- 
down to a 5.2-V bus, the MDRC-1642 contains 12 resistors and 
a 0.01-uF capacitor for bypassing transients on the voltage 
bus. 

The MDRC-1648 contains four series pairs of resistors, and 
it targets Thevenin-equivalent termination. A divider between 
the pairs provides a Thevenin-equivalent voltage of 2.0 V and 
a 0.01-uF decoupling capacitor that bypasses the VEE bus. 

The operating-temperature range of the networks is —30°C 


90 


to +85°C, with ratings determined at 25°C. The power rating 
of each model is 2.0 W maximum, with individual resistors 
rated at either 0.15 W or 0.20 W, depending on the model. 
Capacitor voltage rating is 25 V maximum. 

A typical model, the MDRC-1641, is priced at 72¢ in quanti- 
ties of 1,000. Delivery takes about 12 weeks. 
Dale Electronics Inc., P.O. Box 26728, El Paso, Texas 79926. 
Phone (915) 592-3253 [Circle 373] 


Coplanar switch performs 
at 26.5 GHz and higher 


A four-port switch for microwave-system designers operates 
from 26.5 to 40 GHz. Called a “coplanar” switch—the technol- 
ogy is planar and the transitions are coaxial Wiltron K-Con- 
nector—the switch’s electrical isolation is specified at lower 
than 50 dB even at the 
highest frequencies. 

For simplicity, the | 
switching-drive mecha- 
nism is manual. It has a 
positive detent for re- 
peatable positioning. In- 
sertion loss emulates a 
predictable lossy  50- 
transmission line with a 
nominal 0.05 dB/GHz. 

The switch is intended 
for such applications as 
signal steering in coaxi- 
al-based equipment and instrumentation to the upper edge of 
the microwave-frequency bandwidth. The switch (model num- 
ber 812-0007-00) will be available for delivery in August, ac- 
cording to the manufacturer. In quantities of 1,000, it will sell 
for $775. 

Tektronix Inc., Attn: Field Office 12, M/S 58-147, P.O. Box 500, 
Beaverton, Ore. 97077. Phone (503) 627-1299 [Circle 370] 





Device-modeling capability 
is added to Genrad’s Hilo 


A physical-hardware modeling system that allows design 
engineers to incorporate complex very large-scale-integration 
parts into Hilo logic simulation is Genrad’s attempt to bridge 
the gap between computer-aided design and automated test. 
Hichip reduces the need to write lengthy and complex soft- 
ware models for complex chips, saving valuable engineering 
time and effort, the company says. 

The Hichip captures a VLSI component in a model library 
by physically connecting the device to a personality board and 
describing the external pin connections and associated delay 
parameters. The minimum configuration includes a Motorola 
Inc. 68000 processor with 64-K by 128 bits of pattern memory 
for test-vector storage, and a single personality card contain- 
ing up to two 64-pin devices; a 16-MHz internal clock is also 
included to allow 16-MHz vector-input pattern speeds, which 
support design configurations using advanced microproces- 
sors such as the 68020. 

The Hichip is designed to run on the same systems that run 
the Hilo logic-simulation software package. Connection to a 
computer system is by way of an RS-232-C serial interface 
port; and for operation in a networked environment, for hard- 
ware libraries requiring more than 16 devices, an Ethernet 
port is available. 

Initial deliveries of the Hichip are scheduled for November 
of this year. Prices for the system start at $36,000. 

Genrad Inc., 300 Baker Ave., Concord, Mass. 01742. 


Phone (617) 890-4900 [Circle 378] 
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BOOKS | | 


Reliability and Life Cycle Cost from 
Reliability Analysis Center. This 100- 
page report compares initial cost and 
procurement lead time; examines the ef- 
fects of various application stresses on 
plastic commercial ICs; and presents a 
life-cycle cost analysis for the alterna- 
tive-part quality grades. A statistical 
model for IC component cost is also pre- 
sented. The third volume in the State of 
the Art Report series, the publication 
costs $46 and should be ordered prepaid 
with checks made payable to II- 
TRI/RAC. The address is Reliability 
Analysis Center, RADC/RAC, Griffiss 
AFB, N.Y. 18441. 

Phone (815) 3380-4151 


[Circle 473] 





An annual update, 1985 Semi Stan- 
dards has been published in five vol- 
umes: chemicals, equipment, materials, 
packaging, and photomasks. The books 
provide complete listings of recently ap- 
proved standards, updating of existing 
standards, and proposed standards now 
in committee. The materials volume also 
includes test methods from the Ameri- 
can Society for Testing and Materials 
(ASTM). Called essential to standardiz- 
ing manufacturing operations and re- 
ducing costs, the complete set is priced 
at $150 (mail orders add $5 for shipping; 
California orders add sales tax). Vol- 
umes may also be purchased separately. 
Orders go to Semi Standards, Dept. 
05607, San Francisco, Calif. 94189. For 
further information, call the Semicon- 
ductor Equipment and Materials Insti- 
tute Inc. at (415) 964-5111. [Circle 474] 














































America’s foremost champion of ro- 
bots, Isaac Asimov, has collaborated 
with science writer Karen Frenkel on 
Robots: Machines in Man’s Image, an 
overview of state-of-the-art robotics. 
Foundry and assembly-line robots as 
well as scientific robots such as a re- 
motely controlled diving machine occupy 
most of the text. But the authors do not 
overlook toys and oddities such as the 
Marilyn Monroe look-alike—with 20,000 
electronic components—that sang and 
played the guitar at the 1982 Osaka 
Jewel Fair. One chapter deals with ro- 
bots in the world economy—who uses 
robots and why, and their effect on the 
job market. Research and development 
in medicine, agriculture, artificial intelli- 
gence, and improved means of locomo- 
tion are discussed—even robots in the 
movies. Manufacturers and trade associ- 
ations are listed at the back of the book, 
which is illustrated in black and white 
and in color. The 246-page large-format 
volume, priced at $19.95, is published by 
Harmony Books, 1 Park Ave., New 
York, N.Y. 10016. Phone (212) 582- 
| 9200 [Circle reader service number 471] 


To locate vendors of engineering soft- 
ware, the frustrated customer could try 
the 1985 edition of Engineering/Soft- 
where, which categorizes programs in 
17 areas—aerospace, chemical, design 
and analysis, modeling and simulation, 
data-base management, and more—over 
1,500 program listings from several hun- 
dred vendors. The catalog is priced at 
$49.95, and it is available from Moore 
Data Management Services, 1660 S. 
Highway 100, Minneapolis, Minn. 55416. 
Phone (612) 580-1022 [Circle 478] 


An overview of dot-matrix printers— 
Epson, Okidata, Gemini, Prowriter, NEC 
8023A, and the Apple Image- 
writer—for the end user is presented in 
Minute Manual for the Dot Matrix 
Printer. Speed and price are discussed, 
and the mechanics of a dot-matrix print- 
er are described, with an emphasis on 
the interface between printer and com- 
puter, and rating software in terms of 
its printer-control capabilities. Available 
from Minuteware, P.O. Box 23892, Co- 
lumbia, Md. 21045, the 166-page paper- 
back is priced at $12.95. 

Phone (301) 995-1166 


Based on information compiled by DM 
Data, which also publishes the newslet- 
ter “AI Trends,” a directory of more 
than 200 companies concerned with arti- 
ficial intelligence, expert systems, Al 
programming languages, natural lan- 
guage, symbolic computing, voice recog- 
nition, artificial-vision systems, and re- 
lated areas will be published this sum- 
mer. Softbound, The Artificial Intelli- 
gence Directory, 1985 Edition will 
identify each company and its contact 
persons, and give product and sales in- 
formation. Orders for the $39.95 directo- 


[Circle 472] 








Reliability and applicability of com- 
mercial-grade ICs, especially plastic-en- 
capsulated ICs, are discussed in Soar-3: 
IC Quality Grades, Impact on System 
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ry should be sent to DM Data Inc., 6900 
E. Camelback Rd., Suite 1000, Scotts- 
dale, Ariz. 85251. 

Phone (602) 945-9620 [Circle 475] 
Computer-graphics vendors, 550 of 
them, are listed in the 1985 edition of 
The S. Klein Directory of Computer 
Graphics Suppliers. Company data in- 
clude product line, ownership and con- 
tact person, and sales volume. Further, 
the directory has added a section on con- 
sultants, plus educational and training 
resources. Through July 1, the 204-page 
directory will sell for $57; thereafter, 
$65. Make checks payable to 8. Klein 
Directory, c/o Technology & Business 
Communications Inc., 780 Boston Post 
Rd., P.O. Box 915, Sudbury, Mass. 
01776. Phone (617) 448-4671 [Circle 476] 


More than 18,000 installations of Auto- 
cad computer-aided-design software will 
benefit from the publication of Inside 
AutoCAD, a 252-page handbook for us- 
ers of this program. Ten chapters cover 
topics that range from configuring Au- 
tocad and becoming familiar with the 
program to customizing the software to 
fit a particular CAD environment. Each 
chapter contains a tutorial. Priced at 
$27.95, the book is published by New 
Riders Publishing, P.O. Box 4846-A, 
Thousand Oaks, Calif. 91860. 

Phone (818) 991-5392 [Circle 477] 


Job-hunting is a fact of life that High- 
Tech Job Finder: A Guide to America’s 
100 Hottest Communities can make 
more palatable to the professional who 
is trying to sort out the next career 
move. From San Diego’s “Silicon Har- 
bor’ to Washington’s ‘Satellite Alley,” 
the authors detail the types of jobs 
available in each area and tell some- 
thing about the surrounding communi- 
ties, their attractions and drawbacks. 
Other chapters help the job-changer an- 
alyze his or her own desires and re- 
quirements. Nearly 1,500 employers of 
high-tech personnel are listed. This $9.95 
paperback should be ordered from John 
Wiley & Sons, 605 Third Ave., New 
York, N.Y. 10158. 
Phone (212) 850-6497 [Circle 479] 
Proceedings of the International Sym- 
posium on Methods and Materials in M1- 
croelectronic Technology, edited by Jo- 
achim Bargon, have been published in 
the IBM Research Symposia Series. Pa- 
pers included in the volume are on pho- 
to- and x-ray lithography, electron-beam 
lithography, reactive ion etching and 
more. Costing $59.50, it is published by 
Plenum Publishing Corp., 233 Spring 
St., New York, N.Y. 10018. 


Phone (212) 620-8000 [Circle 480] 


91 











92 


Electronic Design 
Enqineer 


Integrated lonics Inc. isa new start-up venture, located 
in Princeton, New Jersey, developing technology in 
the area of multispecies chemical microsensors. 


We are presently seeking a dynamic person to handle 
semi-custom design, using standard cells, for both 
digital and analog CMOS data acquisition chips using 
modern design tools. Responsibilities include logic 
design, circuit design and simulation, and lay-out 
design. Must be willing to learn to use a UNIX based 
design station. The position requires a BSEE or MSEE 
degree with emphasis in solid-state devices and MOS 
integrated circuit design or equivalent experience. 


All interested individuals should send their resume to: 
Karen Berleth, Personnel Manager, Integrated lonics 
Inc., 300 Wall Street, Princeton, NU 08540. An equal 
opportunity employer m/f. 


«pp 
]|[ NTEGRATED IONICS INC. 


CONTRACT MANUFACTURING 
SALES MANAGER 


Multi-plant division of NYSE listed company seeks an individual to direct its contract manufacturing sales and mar- 
keting activities. Contract manufacturing is one of three business areas of the division whose capabilities include the 
ability to produce both high and low volume electronic and electromechanical parts and assemblies. 


Your background should include specific experience selling contract manufacturing services to the electronics, 
telecommunications, and related industries on a national basis. Compensation package includes an attractive base 
Salary plus bonus based on individual and division performance. Please submit your resume and salary history to: 


P-2059 


Electronics 
Class. Adv. P.O. Box 900, NY, NY 10020 


““An Equal Opportunity Employer”’ 


HOT LINE 


To place your 











COMPUTER 
SOFTWARE 


recruitment message 





In 





Electronics 


call Pat Clyne 


MACHINE TOOL PROGRAMMING 
SOFTWARE 
IBM-PC « APPLE lle 
KWICODER-PLC MICROCAM 


al 


212/512-2557 


GEO STAC-STAC 3 AXIS 
COMPREP CORP. 
Box 6387, Orange, CA 92667 


(714) 385-1111 (714) 997-2989 









EMPLOYMENT 
OPPORTUNITIES 


TAX FREE INCOME 


CHINA x MIDEAST 
TURKEY * EGYPT 
We have more positions available 
than any other agency in the 
country 


11,500 + OPENINGS 
Free Travel, Free Housing 
Free Food & Free Medical 
Our clients are hiring Engineers 
NOW in the following areas: 


@ Electronics Engineers 

@ Communications Engineers 
@ Microwave Engineers 

@ Radar Engineers 

@ Computer Engineers 

@ Defense Weapons Engineers 


MANY, MANY OTHERS 
OPEN SUNDAY 9:00-3:00 


Weekdays 8:30-5:30 
Call or send resume to: 


VETSCaS 


Unlimited Agency, Ine. 
(213) 739-8080 


3460 Wilshire Boulevard, Suite 908W 
Los Angeles, CA 90010 


For the following states: Alabama, Arkansas, 
Florida, Georgia, Kentucky, Louisiana, Maryland, 
Mississippi, North & South Carolina, Tennessee, 
Virginia, West Virginia Contact: 


(813) 985-7300 


7402 North 56th St., Suite 800 
Tampa, FL 33617 
Advance Fee 


WWATs (stems Reved obebtore-n el 
JaXoboobbebl-ine-nhe)s 


Graduate School 
of Journalism 


Repair and maintenance of 
radio equipment, editing sys- 
tems, radio studio, 3/4 inch 
video cameras, TV studio and 
control room. 


Duties include purchasing, 
administration of full and part 
time workers and all broadcast 
facilities. 





We offer competitive starting 
salary and benefits including 
Columbia paid tuition, 4 weeks 
vacation and comprehensive 
medical. Send resume with sal- 
ary history to: Employment 
Department, BOX V-EW , 
Columbia University, 209 
Dodge Hall, 116th Street & 
Broadway, New York, NY 
10027. We take affirmative 
action toward equal opportu- 


nity. 


Columbia University 
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computer imaging 


To lead the manufacturing operation, Scitex is currently seeking a 


VICE PRESIDENT - 
MANUFACTURING 


Vice President-Manufacturing will be an Officer of the Company. He/she will 
be based at Scitex headquarters in Israel, and will be responsible for 
development and implementation of Scitex’s manufacturing policies worldwide. 


Reporting to the VP-Manufacturing will be the electronics, mechanics and 
assembly plants and the logistics, quality assurance, planning and control 
departments, with a total staff of over 600.The VP-Manufacturing will also 
assume overall responsibility for the Company's assembly and integration 


Scitex Corporation Ltd. is an Israeli manufacturer and marketer of turnkey 
systems, serving a variety of industrial applications 
worldwide. Scitex’s production has grown by more than 50 percent annually, to 
a projected $150 million for 1985. Advanced production and management 

methods have led the company to achieve over $100,000 in sales per employee. 


facilities in the U.S. and Europe. 


A candidate for this position should have a broad background in modern, 
high-technology production methods worldwide, and comprehensive knowledge 
and experience in utilizing the latest management and control systems. 


Confidential written replies should be addressed directly to: 
Mr. Efraim Arazi, President, Scitex Corporation Ltd. 


P.O. Box 330, 46103 Herzlia B, Israel 







fa WX 
scitex 








POSITIONS VACANT 


a 


South? Technical/Professional Placement 
Network-Fee paid. Murkett Associates, Box 
527, Montgomery, AL 36101. 


Electronics Faculty for BS degree program 
in Electronics Engineering Technology. MS 
and industrial experience required. Met- 
ropolitan State College, Denver, CO., Shirley 
(303) 556-2503. AA/EOE. 


SS 


SPECIAL SERVICES 


eS 


Switching Power Supply Expert for Hire. 

State-of-the-art custom design in less time 
_and less expensive. Also consulting. Call for 

information: G. Perica 514-335-6254. 
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(or c/o Mr. Avinoam Kaldes,Representative, Corporate Human Resources 
Scitex America Corp.,8 Oak Park Drive, Bedford, MA 01730) 


scitex corporation Itd. 





SPECIAL SERVICES 





Electronic Product/Black Box Designer — 
Microprocessor hardware/software. Rea- 
sonable rates. Will consider working at cost 
with royalties. T. R. Duprey. (916) 969-7741 
Calif. 


RESUMES 


nn 


Professional Resume Services — Complete 
resume preparation. Call toll free. 1- 
800-6-Career. In PA, 215-433-4112. Or 
write to P.O. Box AG, Allentown, PA 18106. 


























HIGH-TECH/HIGH-COMFORT 


TRANSLATIONS 


For peace of mind—and fail-safe foreign lan- 
guage translations of your technical manuals, 
documents, contracts, promotional mate- 
rials—get TTI. TTI, with offices in the Amer- 
icas, Europe and the Far East, offers unsur- 
passed accuracy in 73 languages, con- 
fidentiality, priority processing. Tap our 55 
years of experience, our special international 
transmission capabilities. For a FREE ESTI- 
MATE, call Andrew Salad. 


tr | 1-800-367-0778 


ee 
(In NYS, 212-71 9-3550) 
THE WORLD’S LARGEST TRANSLATION COMPANY 
500 Fifth Avenue, New York, NY 10036 





POSITIONS WANTED 





Designing a product? | do electronics/mi- 
croprocessor based design and program- 
ming. Project rates. Mr. Masel (718) 476- 
1516(NY). 
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LETTERS 


BJT versus GaAs 


To the editor: We are again presented 
with one of the numerous articles prais- 
ing the virtues of gallium arsenide IC 
technology [E£lectronicsWeek, April 1, 
1985, p. 24]. Actually, BJT [bipolar junc- 
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’ A tion-transistor] devices at the low cur- | ™ “™P [ncorPorated oe 
B uy’ ers Guide rents required for LSI applications are 
OC far less affected by fringing and line 
,— 2m capacitances than GaAs because diffu- | 9 ASEAHAFO 48FF 
 . sion capacitance is still dominant. 
Enormous advances have been made 
with advanced high-speed BJT technol- | | ayain vector Division ‘aie 
ogies yielding transit frequencies in the 
range of 10 to 17 GHz, even at low 
operating currents. 
What’s overdue is an article on high- | ~ 2averA¢ sai 
speed bipolar circuits to counter the 
enormous GaAs propaganda machine. 
Siegfried Knorr, President Boeing Aerospace 39 
Colby Instruments Ine. 
Santa Monica, Calif. 
Order y Our cop y today for : . $ Calay Systems, Inc. 42-43 
the industry's most often- | Time will tell 
used directory: To the editor: While “Engineering Fac- 
ulty Shortage” [ElectronicsWeek, May | o carroll Touch 48G 
@ t's three directories in one 18, 1985, p. 138] depends on a number of 
® Includes more than 4,000 aap enka precepts, a few of 
tes — them need closer examination. 
product listings. (appr ox. 7/00 For example, the assumption that the | 7 Control Sciences, Inc. 48B 
pages) salary for engineering faculty is too low 
® Contains over 5,000 company | fails to take into account the amount of 
listings (approx. 400 pages) time that is actually spent in teaching. Daicel Chemical Industries, Ltd. 46 
including: When you subtract all the free time that 
@ Company name, address goes _ : ates a including fall, 
spring, Christmas, and summer vaca- igi : 
and phone number. tions as well as the common one day per i aaa li ~~ 
@ Name and title of contact week free of classes, you are left with 
for sales information. approximately 74% months of teaching 
® Number of engineers at Bu per eg That means ie a full @ E G & G Almond Instruments 48X 
professor of engineering paid $35,000 
Pra een ber for the school year has a $56,000 salary 
employees. figured on a 12 months’ basis. m@ E G & G Birtcher Industrial Products 48EE 
@ Annual dollar sales volume. William Rynone 
® Local sales offices and Millersville, Md. 
manufacturers O @ Farrand Controls 48| 
representatives. Corrections 
@ Local distributors. In ElectronicsWeek, April 22, 1985, 
® Instant referral to p. 14, ian Computer Inc.’s ee *  Ferranti Electronics 13 
: main/Dialogue management system 
Sori p ety cOvensenens was reported to cost $10,000 per site. 
@ Offers FREE current catalog That cost, says Apollo, applies to the 
retrieval service (approx. 1300 | per-site cost of the design kit. Apollo | * “on FNKe Mis: Co. ‘ 
catalogs] gave no prices for the management 
system. 
: FTS Systems, Inc. 74 
Price: $40 USA & Canada In ElectronicsWeek, May 27, 1985, p. 64, 
the active area of the model GP-8-3D-P 
350 elsewhere sonic digitizer from Science Accesso- | , edie ia e 
(add $30 for airmail) ries Corp. was given as 10 by 10 by 10 
in.; the correct dimensions are 10 by 
Send order with payment to: 10 by 10 ft. 
Regina Hera $ Fujitsu Microelectronics 9-15 
: j ; The name of the Darpa scientist men- 
Electronics Buy ers Guide tioned in KElectronicsWeek, May 20, 
1221 Avenue of the Americas iM! 1985, p. 22, 1s Sherman Karp, not Shel- 
~ Future Computing Incorporated 77 






New York, NY 10020 BIA | don Karp as reported. 
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THIS WEEK  . < | 
ae - The Electronics Index illy adjusted measure of the U.s 
YEAR AGO sis oo < _ 
1982 Is a weighted average of variou 

will appear from week to week. 
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U.S. ELECTRONICS IMPORTS AND EXPORTS 


April 1985 
Accounting, computing, and 
data-processing machines SS 329.794 


IMPORTS. | eum rmmm: 
| March 1985 | April 1984 | April 1985 | “March 1985 | April19s4 


Parts for data-processing machines | L _ 
and office calculators 338.691 _ 369056 ~~ 3/0142. | 883.425 696.167 — 474.726 
| __Telecommunications, . LL. 
—_ sound-recording, and sound- . 
reproducing equipment 1,650.847 1,661.689 — 1,368.993 321.971 467.097 


Electronic or electric instruments 128.461 154.784 123.506 |- 819.991 694.151 
Printed-circuit boards 24.638 20.175 . _ =25092 29.525 20.108 
other semiconductors, tubes, 


piezoelectric crystals, parts 650.397 - 653.302 695.982 347.426 522.982 490.337 
20869 | 24680 | 28.487 13.100 15.253 17.097 


Y- another drop in exports by the U.S. electronics indus- their equipment exports in March proved to be short-lived. 
try pushed the Electronics Index down for the third con- According to the latest Commerce Department statistics, 
secutive week. While the decline in the Index was less exports of electronics equipment in April were down 7.5%, 
than 0.2%, it does bring the industry barometer closer to with lower results in every segment of the industry. Exports 
last year’s levels—a sobering commentary on what used _ of electronic instruments dropped 17% in the month; data- 
to be a rapidly growing industry. Many, if not all, of the processing-machine exports fell 3.6%: resistor exports 
problems that the U.S. electronics industry is suffering can slumped 15%; and circuit-board shipments to overseas 
be traced to an ongoing loss of both domestic and over- markets dipped 14%. And even though imports to the U.S. 
seas markets to foreign competition, a problem that is of electronics equipment were down in that month as well, 
worsened by the current high levels of the U.S. dollar. they slipped only 2.9%. As a result, the U.S. electronics 
For example, the gains that manufacturers scored in trade deficit jumped by 14% to just over $800 million. 































































Integrated circuits, diodes and 
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ow many times have you 

heard that phrase? Yet 

time and time again we 
transistor level MOS/VLSI 
neers using such unsophis- 
ed tools that it’s a wonder 
can design a working chip 
. Everyone knows that an 
neer will produce better 
gns in less time given the 
tools. 
That’s what SILOS™ 
JTec’s Logic Simulator, will 
you; the right tool for 
3/VLSI design. 


WE GIVE YOU 
=AL WORLD MODELING. 
When it comes right down 
the most efficient model is 
that looks and acts like the 
world— the actual circuit. 
e you design with real phys- 


POWERFUL MODELING 
ELEMENTS: 

Models high level ‘ 

functions such as gates, 

ROMs, RAMs and PLAs as 

well as lower level 

primitives like transistors, 

resistors and capacitors. 

Bidirectional signal 

propagation, charge 

decay, charge sharing, 

zero or finite delays, 

spike and instability 

identification. 

Allows addition of 2 

user- definable functional 

block subroutines. 


EXPANDED MODELING 


Our unique 12+4 state 
concept -— three logic 
“levels” (low, high and 
unknown), each with four 
possible “strengths” 
(supply, Criving, resistive 
and high 2), allowing 
wired-AND and wired-OR 
configurations. Added to 
this is our “Unset” state 
and three decay states. 


FAULT SIMULATION: 
Enhanced concurrent fault 
simulation handling both 
unidirectional and 
bidirectional circuit 


ical devices, you want a 
simulator that can model those 
accurately. SILOS allows you to 
accurately combine transistor- 
level devices and high-level 
functions in the same simulation. 
WE GIVE YOU 
MEANINGFUL FEATURES. 

Features are important only 
if they allow you to model the 
real world in a flexible and use- 
able way. 

Some simulators give you a 
lot of features because they 
need to disguise their inability to 
model reality. SILOS gives you 
the features you need to get 
your job done accurately and re- 
liably with a model that looks 
and acts like your design. 

WE GIVE YOU SERVICE. 

We can't promise an instant 


oILOS™ FEATURES INCLUDE: 


STATES: 
simulation using 


reporting. 


and switch level 


models; full input and 
output stuck fault 


compensated fault 
collapsing; statistical 
sampling and controlability 


EASE OF USE: 
Interactive or batch logic 


simulation; Simulation 
history storage and restart 
capability; Versatile macro 
definitions with deep 
nesting capabilities; 
Automatic verification of 
the logical consistency of 


solution to your problems. But 
we Can promise that we'll ad- 
dress your needs within 4 hours 
of your call, if not immediately. 

We believe that service is 
not a sometime thing. We be- 
lieve that helping our customers 
should be an ongoing service, 
and we deliver that service be- 
fore, during and after the sale 
both directly and through our 
growing network of OEMs and 
Distributors. 

Our support people include 
experienced design engineers 
who understand your needs and 
can help you with design model- 
ing problems. 


WE GIVE YOU EXPERIENCE. 
The people at SimuTec 
started the software simulation 
revolution more than 15 years 


all the network states prior 
to time-dependent 
simulation. 

Logic analyzer type 
graphics outputs. 


COMPATIBILITY: 

¢ S/LOS Interfaces to the 
most advanced 
complementary packages, 
such as ECAD™ Mentor 
Graphics™ Chromatics™ 
Corydon Technology™ 
Daisy™ and Silvar-Lisco™ 
Available for installation on 
most 32 bit mainframes 
and most popular 
workstations. 


ago and have since developed 
increasingly mature design 
tools with programs like: AS- 
FEC™ LOGIS™ and ILOGS™ 
Today, we combine that experi- 
ence in SILOS™. 

Equally important is the fact 
that more established MOS/ 
VLSI design companies have 
used our products for more 
years than they've used all 
of our competitors’ products 
combined. 

No other company under- 
stands your engineers’ real 
world problems while offering 
the features, the service and the 
experience that we can. We 
stand ready to give you the 
modeling capabilities you need 
now and in the years ahead. 

SILOS™ SIMUTECS 
LOGIC SIMULATOR. 

Turn to us for the right tools 

to do the tough part of your design. 






SimuTec™ Simulation Software 
for Electronics 
















Incline Village, NV 89450 
(702) 831-1399 


SEE US AT BOOTH NUMBERS 352 AND 353 AT THE 22ND IEEE/ACM DESIGN AUTOMATION CONFERENCE IN LAS VEGAS, JUNE 1985 
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There’s Room in One LCD Module 
Ko) mm tal-m elt c-MC] (0) ey-™ 


-lit Displays 2,000 Characters on a Large Screen= 





Simulated 


New LCD modules from TOSHIBA give you 640 x 200 dot displays Specifications 
plus your choice of display area: virtually the size of an ordinary TLC-363 
magazine or half that size. Display 

The large display area puts a lot of information on view — either B0X26 rs 
module can give you an array of 80 characters x 25 lines. Yet TOSHIBA 8X8, alpha-numeri 


technology cuts bulk and power consumption to the bone. These slim 274.8 240.6X15.0 | 275.0126.0X15.( 
(WXHxXD) 


LCD modules are battery-powered , and they are compatible with ad a 
Maximum Ratings 

















current CRT displays without changing software. - TESTI 
All these features add up to portability. Versatility. Usability. These 050°C 
LCD modules are ideal B 70-402 Supply 7V 
as displays for portable | — 7 18 V 
| Vss 5 VinS Voo 
word A cae oul Recommended Operating Conditions 
personal computers, Supply 5 0.25 V 
POS terminals and other TLC-363 | voltage “13 V Max. 
display terminals. Input Voltage tian | __40¥Min. aout. 
ow 5 V Max. 
Ask US. TOSHIBA IS Typical Characteristics (25°C) 
there when it comes to Response 








300 ms 






the technology you need 
in LCD components. 






ue Turn OFF 
S) 


Contrast Ratio 
Viewing Angle 15 — 35 degrees 15 — 35 degrees 


Design and specifications are subject to change without notice. 
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